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NEW Triplet! Model 3450 DMM features 
ohms range with audible tone and reading 
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The maker of QUALITY instruments now brings 
you another true hand-size DMM . . . loaded with a 
combination of high performance features. 
The Triplett Model 3450 brings you: 



1.) 



2.) 



6.) 



7.) 



Audible continuity tone plus actual 

resistance reading with no range change 

needed. 

Overload protection to 1000 volts — not just 

DC volts, but AC volts and ohms (600 volts 

on current). 

Both Low Power and Hi Power ohms. 

Single color coded range selection switch 

for ease of operation. 

Only two input jacks— simplifies operation 

and reduces risk of error. 

500 hour battery life typical with eight hour 

low battery warning. 

Audible tone diode/ transistor test range. 



Buy this tough rugged DMM with the famous 
Triplett quality for longtime trouble free service. 
The Mode! 3450 provides you with 0.1 5% basic DC 
accuracy in a rugged, tightly sealed case and a 
full ONE YEAR WARRANTY. 
Triplett ... a name you can count on. 



ONLY 



$ 15Q 



Price includes test leads, new screw-on insulated 
alligator clips, 9V alkaline battery and instruction 
manual. 

For a demonstration, contact your Triplett Dis- 
tributor, Mod Center, or Representative. 

Triplett Corporation, Bluffton, OH 45817 
(419) 358-5015, TWX (810) 490-240Q 



Triplett performance... a tough act to follow 
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Educator, Entertainer, Accountant. 



Your Challenger 
Personal Computer. 

Through the miracle of modern 
technology, a complete computer as 
powerful as the multimillion dollar 
room-sized computers of a few years 
ago can be put in a package the size of 
a typewriter and sells for as little as a 
color television set! 

Through its years of microcomputer 
experience, Ohio Scientific has effec- 
tively channeled this tremendous 
computer power into a "friendly" 
computer with hundreds of personal 
uses, via a huge software library 
of programs for a broad range of 
personal, home, educational and 
business use. 

This available software allows you to 
use and enjoy your computer without 
becoming an expert. The Challenger, 
however, is a powerful, general 
purpose computer which can be pro- 
grammed in several languages by 
those who choose to. 

Here are just a few of the popular uses 

of an Ohio Scientific 

Challenger 

Computer: 

Education 

The personal 
computer is 
the ultimate 



educational aid because it can enter- 
tain while it educates. Software 
available ranges from enhancing your 
children's basic math, reading and 
spelling ability, through tutoring high 
school and college subjects, to 
teaching the fundamentals of com- 
puters and computer programming. 

Entertainment 

Many of the Challenger's games 
educate while they entertain, from 
cartoons for preschoolers to games 
which sharpen mathematical and 
logical abilities. But, entertainment 
doesn't stop here. The Challenger's 
graphics capabilities and fast opera- 
tion allow it to display action games 
with much more detail than the best 
video games, providing spectacular 
action in games such as Invaders, 
Space Wars, Tiger Tank and more! All 
popular sports such as golf, baseball 
and bowling are available as simulated 
computer games as well as many 
conventional games such as chess 
where the computer plays the role of a 
formidable opponent. 





Accounting 

Your Challenger computer can keep 
track of your checkbook, savings 
account, loans, expenses, monitor your 
calorie intake and your biorythms. 

If you are involved in a business, you 
can use it to do word processing; ac- 
counting, inventory control, order pro- 
cessing, customer lists, client records, 
mailing labels and planning. 

And more: 

This may seem like a lot of uses , but it's 
only the tip of the iceberg for a general 
purpose computer. For example, your 
Challenger can be expanded to control 
lights and appliances, manage your 
energy usage and monitor for fire and 
break-ins. Furthermore, it can commu- 
nicate with you, with other computers 
and the new personal computer infor- 
mation services over the telephone. 

In fact, the uses of general purpose, 
personalized computers are expand- 
ing daily as more and more people 
discover the tremendous capabilities 
of these new 
technological 
wonders. 

Ohio Scientific 
offers you four 
personalized 
computer sys- 
tems starting 
at just $479. 



For a free 

catalog and 

the name of the 

dealer nearest you, call 

1-800-321 -6850 toll free. 
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Call For Our Price 
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THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 



54 WEST 45th STREET, NEW YORK, N.Y. 10036 
IN NEW YORK STATE 212-687-2224 




WESTON 

The Roadrunner 
Model 6100 
• 5 Range audible signal- 
ing function 
• 0.5" LCD display 
• 6 Functions 
• 29 Ranges 



*£* 



Reg. $155.00 

SPECIAL 
$139.00 

includes free case 



PORTABLE 
OSCILLOSCOPES 



MS-15 



BATTERY OPERATED 



Non-Linear Systems 
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MS-215 



Single Trace 1 5MKz 
MS-230 




Dual Trace 15 MHz 



Dual Trace 30MHz 



New Sweep/Function Generator 

MODEL 3020 



SfTmicisiom 




' Four instruments in one 
package— sweep generator, lunt> 

hon generator pulse generator, 
lone-burs! generator. 

• Covers Q.OZHz-aMHz 

* 1000: ) tuning range 

* Low-distortion nigh-accuracy 
outputs 

• Three-step attenuator plus 
vernier control 

* Internal linear and log sweeps 

• Tone-burst output is tront-panel or 
externally programmable 



V-151B 15 MHz Single Trace 
V-152B 15 MHz Dual Trace 
V-202 20 MHz Dual Trace 
V-301B 30 MHz Single Trace 
V-302B 30 MHz Dual Trace 
V-352 35 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 

Dual Time Base 
V-1050 100 MHz Dual Trace, 

Dual Time Base 
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Call For 

Special Intro 

Price Offer 




We carry a full line of multimeters, oscilloscopes, frequency counters, audio and 
RF generators, power supplies and accessories. 

Just call our Toil-Free number and one of our experts will answer all your 
questions about test equipment. 
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Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 
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SPECIAL FEATURE 31 



CORDLESS TELEPHONES 

A component-by-component look at how the circuits work. 

Robert F. Scott 



BUILD THIS 36 



45 



56 



NEGATIVE ION GENERATOR 

Negatively-charged oxygen is claimed to provide many 
benefits. Here's your chance to find out for yourself. 
Ronald E. Pyle 

$60 MODEM 

The second part of this article winds up the construction 

phase of the project and introduces the software. Robert Ward 

LUMITRON-4 LIGHT SEQUENCER 

Final construction and checkout and a fascinating light 
display. David L. Holmes 



TECHNOLOGY 4 looking ahead 

Tomorrow's news today. David Lachenbruch 

14 SATELLITE TV NEWS 

The latest happenings in an exciting new industry. 
Gary H, Arlen 

60 BURR-BROWN APPLICATION NOTE 

A simple comparator with variable hysteresis. 

62 HOBBY CORNER 

In and out of the mailbag. Earl "Doc" Savage, K4SDS 

73 NEW IDEAS 

A prize-winning application from a reader. 



VIDEO 39 



BETTER UHF-TV RECEPTION 

There are a lot of worthwhile programs on UHF. and more 
to come with the new FCC ruling. Here's a Survey of antenna 
systems and accessories to help you get the best reception. 
Dennis C. Brown 



75 SERVICE CLINIC 

Overload-protection circuits. Jack Darr 



RADIO 69 COMMUNICATIONS CORNER 

How switching diodes operate Herb Friedman 



AUDIO 49 FEEDFORWARD AMPLIFIER 

A new distortion-reduction technique that revives an old 
concept. Len Feldman 
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20 Nevom Model CM-100 Wireless Microphone 

21 Hamtronics Out-of-Band Converters 

21 Sony Model ICF-2001 Receiver 

22 Osborne/McGraw-Hill: Some Common BASIC Programs 



DEPARTMENTS 12 Advertising and Sales Offices 105 Free Information Card 



104 Advertising Index 

74 Books 

84 Computer Market Center 

77 Computer Products 

12 Editorial 



1 6 Letters 

84 Market Center 

67 New Products 

71 Stereo Products 

4 What's News 



ON THE COVER 

Cordless telephones offer all 
the conveniences— and then 
some — of the wired kind. For a 
detailed description of what 
they have to offer and how they 
work, turn to page 31. 




WE HAVE BEEN DELUGED by requests for 
plans for a negative ion generator. At long 
last we have one for you. The project starts 
on page 36. 




UHF-TV PROGRAMS OFFER a tot and would 
have a larger audience if the stations could 
be received better. The survey starting on 
page 39 can help you pull in their some- 
times-elusive signals. 

Due to space restrictions, the second part of 
the article on Solid-State Microwave Devices, 
scheduled to appear this month, will appear in 
the August issue. 

Radio-Electronics, (ISSN 0033-7882) Published monthly 
by Qernsback Publications. Inc., 200 Park Avenue South. 
New Yorit, MY 10003. Second-Class Postage Paid at 
New York. N.Y. and additional mailing offices. One-year 
subscription rate: U.S.A. and U.S. possessions. $13.00. 
Canada. SI 6.00. Other countries. $21.50. Single copies 
$1.25. © 1981 by Oemsback Publications, Inc. All rights 
reserved. Printed In U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio- Electronics 
Subscription Service. Box 2520, Boulder, CO 80322. 

A stamped self-addressed envelope must accompany 
all submitted manuscripts and/or artwork or photo- 
graphs if their return is desired should they be rejected. 
We disclaim any responsibility for the loss or damage of 
manuscripts and/or artwork or photographs while in 
our possession or otherwise 



As a service to readers, Radio-Electronics publishes available plans or Information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electron lea disclaims any responsibility (or the sate and proper 
functioning of reader-built projects baaed upon or from plans or Information published in this magazine. 
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A new generation of color-TV newsgathering and production equipment has arrived with the 
development of lightweight, high-quality, all-in-one camera/VCR combinations designed for 
the simplicity and flexibility of the film camera, but with all the advantages of the videotape 
medium. Two versions have been announced; both are scheduled for availability around this 
year's end, and both use completely new tape-recording formats based on 'A-inch consumer 
cassettes. 

RCA and Matsushita (Panasonic), working together, created a 22-pound single-piece combi- 
nation that uses what is claimed to be a new type of tape packed in a standard VHS cassette. But 
instead of recording for two, four, or six hours, the new system uses a much faster tape speed, it 
also has an undisclosed recording format that is claimed to provide picture quality better than 
current V-i-inch U-matic recorders and equivalent to 16mm film. The new camera component 
uses three half-inch pickup tubes. Camera/ VCR combinations using the new format are being 
offered by both RCA and Panasonic. Meanwhile, Sony has developed a similar approach using a 
Beta cassette and its own non-standard format, also getting 20 minutes on a cassette. However, 
Sony's system uses a single- tube camera ("high-band SMF Trinicon"), cutting weight even 
further — it's down to 15 pounds. Both new approaches make possible field recording using just 
one person. 

In the consumer field, the drive to shrink to VCR is in full swing. Less than a year ago, 
Technicolor introduced its 7-pound VCR using a 'A-inch tape cassette. Now its size and weight 
are being challenged by home portable recorders accommodating standard Winch cassettes. 
Sony's new Beta portable weighs 9V* pounds and, thanks to a new tape-wrap system, is just about 
the same in volume as the Technicolor, measuring V/i X 12 X 3 inches. Sanyo introduced a 
portable Beta weighing only 8Y» pounds but at 10 J A X lO'/i X 4 inches it's 50 percent larger 
than the Sony or the Technicolor. 

Both Sony and Sanyo introduced new features with their new portables. Sony's companion 
camera has a "record-review" button that cues the recorder to re-show the last two seconds of 
the previous shot through the viewfinder for precise assemble-editing. Another feature on the 
recorder, "swing-search," makes possible instant forward- reverse jogging for precise location of 
any segment. Sanyo's new camera, designed as a companion to the portable VCR, contains such 
remote controls as forward and reverse search, and still-frame on the body of the camera itself as 
an aid to electronic photography. 

Now going into production at Pioneer Communications' plant in Japan, and scheduled for use 
soon in the United States, is a new, more versatile version of the QUBE two-way cable-TV 
system first introduced in Columbus, Ohio. The new consumer terminal has digital random 
access and is capable of tuning up to 104 channels. It is designed to provide security on certain 
channels for special pay-per-view or other programming, and can offer the consumer ten or more 
choices of responses to material on the screen — as compared with the five options on the current 
QUBE system. Thus it can be used for teleshopping and other similar interactive uses. The 
combination of a centra! computer and the intelligent home terminal constantly shows the cable 
operator just who's watching what. It can be used for polling and allows the subscriber to 
transmit and receive many other types of material. It also can accommodate many different types 
of home-security systems. 

A 1965 patent recently changed hands and its new owners say it will make possible reduction in a 
TV channel's bandwidth to as little as 1 MHz, or high-resolution transmission in the current 
bandwidth, within a few years. Known as Variable Velocity Scanning, it uses a transmitted 
digital signal to speed up scanning when redundancy occurs in the picture, and to slow it down 
when there are changes from frame to frame. A converter at the set restores the conventional 
analog signal. The same system, theoretically, could make possible a video recorder which could 
tape up to 24 hours on a single cassette. According to the owner, Jones VVS Inc., the first use of 
the Variable Velocity Scanning system will be for foolproof encryption (scrambling) of pay-TV 
programs. A digital signal, which can be changed daily, weekly, or monthly, would be transmit- 
ted along with the picture containing'the key to unscramble the transmission. Decoding could 
also be accomplished by a magnetic card sent in the mail. The code signal contains no clue as to 
how the picture has been rearranged. The encryption system is planned for introduction this 
year. 
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THE SUPER CASE 
70260 



The world famous Super 

'ase. Complete with 48 of the most popular 

and professional problem-solving tools. From 

screwdrivers and nutdrlvers to pliers, wrenches, 

crimping tools and more. A super variety and super value. All 

unconditionally warranted from Vaco, of course. The Super Case 

and all the other fine Vaco tools can be seen in our new 1981 

catalog. It's free, just write. Say you want to take a good look at VACO. 



Vaco Products Company, 1510 Skokie Blvd., 
NorthbrooK, IL 60062 U.S.A. 

CIRCLE 7 ON FREE INFORMATION CARD 
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Tesla Memorial Society 
Plans Scholarship 

The Tesla Memorial Society Is planning 
to offer a scholarship to a graduate student 
in the field of electrical engineering. The 
Society (non-profit, non-political) was 
founded on July 8, 1979 for the purpose of 
honoring the genius of Nikola Tesla, the 
Yugoslav-American Inventor of alternating 
current, and the first man to succeed in 
transmitting electric power using BF. 

Membership in the society is open to all, 
and may be obtained by making a $10 con- 
tribution, which gives the donor full voting 
priviledges at the annual meeting. (A 
$25.00 contribution gives the donor the 
status of patron of the society.) All contri- 
butions are tax-deductible. 

July 10, 1981 marks the 125th anniversa- 
ry of Tesla's birth. The society will celebrate 
that event this year with the cooperation of 
the United Nations. 

Contributions should be sent to the Tesla 
Memorial Society, 453 Martin Road, Lacka- 
wanna, New York 14218. 

Insulin pump for diabetics 

The electronics assembly for a tiny pump 
to deliver insulin inside the bodies of dia- 
betics is being developed at RCA Missile 



and Surface Radar, Moorestown, NJ, as "a 
spinoff from defense electronics," accord- 
ing to Ron Kolc, leader of the project. The 
electronic assembly is being developed for 
Sandia Laboratories, Albuquerque, NM, 
which has been working for some years to 
develop a programmed insulin pump for 
diabetics. 

The Sandia system acts as an artificial 
pancreas, pumping small amounts of insu- 
lin into the patient's body as needed— less 
during sleep and exercise, and more after 
meals. The diabetic could override the sys- 
tem if desirable, and stop, start, and con- 
trol the insulin flow. 

Hybrid microelectronics are used in the 
assembly, which has 37 integrated circuits 
in flat, lead less ceramic carriers. The entire 
assembly measures only 1'/* X 2 inches. 
The system is powered by a pair of 3.7-volt 
lithium batteries, with a life of about one 
year. 

Motorola and Signetics 
sign pact 

Signetics Corp. (a wholly-owned subsid- 
iary of U.S. Philips) and Motorola Inc., have 
signed a 5-year agreement under which 
Signetics/Philips will alternate -source Mo- 
torola's M68000 microprocessor family in a 



MICROWAVE BORN 50 YEARS AGO 
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THE FIRST PUBLIC MICROWAVE DEMONSTRATION took place March 31, 1931, when scientists of 
two ITT companies in France and England beamed signals across the English Channel using direc- 
tional reflectors and only half a watt of power. The frequency used was 1.7 GHz (18 centimeters). The 
parabolic reflector, which measured 3 meters {10 feet) in diameter, was set up on the cliffs a I St. 
Margaret's Bay, Dover, to link with a similar antenna at Calais, France. 



technology exchange aimed at creating 
industry's strongest 16-bit product line. 
Both Motorola and Signetics/Philips will 
produce software that includes operating 
systems, language processors, application 
packages, and development system tools. 

While the pact covers the development 
of circuits, hardware, software, and sup- 
port tools, "manufacturing, marketing, and 
sales" will be conducted competitively, ac- 
cording to the agreement. 

The program is designed to motivate the 
companies to exchange independently de- 
veloped products and to maintain product- 
line architectural consistency through the 
coordinated efforts of the participants. 



Satellite communications award 

The International Telecommunications 
Satellite Organization (INTELSAT) and the 
Italian company Telespazio S.P.A. have 
joined to offer a new international award 
for contributions In the field of satellite 
communications. Telespazio is the organi- 
zation designated by the Italian govern- 
ment to be the Italian member of the 
INTELSAT system. 

The award is for "an original contribution 
of significant applicable value in the satel- 
lite communications field," and will be 
open to all university students or research- 
ers of all INTELSAT member countries. It 
will be known as the Piero Fanti Interna- 
tional Prize, in honor of Telespazio'S first 
Director General, who died ten years ago. 
The $10,000 prize will be presented jointly 
by INTELSAT and Telespazio every two 
years during the 1981-1990 decade. 

Selection of winning papers will be based 
on intrinsic value and applicability to satel- 
lite communications, technical aspects, 
and the environment in which the studies 
have been performed. The papers may be 
written in English, French, or Spanish, and 
are not to exceed 20 pages including 
attachments. They should comprise a de- 
tailed description of the discovery, inven- 
tion, development, or research on which 
the entry Is based; a description of its 
application to satellite communications, in- 
cluding examples where appropriate, and a 
description of the environment under which 
the work was performed. INTELSAT will 
have full rights to publication of the winning 
paper. Other papers will be returned to 
their authors, and publication by INTEL- 
SAT or Telespazio will require agreement 
with the author. 

Send papers before September 30, 
1981, to: INTELSAT, 490 L'Enfant Plaza, 
S.W., Washington, DC 20024, attention 
J, L. Algrett. Final selection will be made 
before December 31, 1981. For further 
information, contact Mr. Gavin Trevitt, 
Public Information Officer, INTELSAT, at 
(202) 488-2683. R-E 



Facts from Fluke on low-cost DMM's 



Direct readings in decibels: 
Keeping track of your gains and losses. 



If you'd rather forget about the 
last time you got wrapped up in an 
audio jungle, you'll want to respond to 
this ad. 

Meet our new 4V2-digit Model 
8060A Multimeter — the first low-cost 
DMM with self-calculating dB features 
that let you keep your mind on your 
mission instead of on conversions and 
formulas. 

While most analog meters read 
dBm referenced only to 600 ohms, the 
Fluke 8050 A delivers direct readouts in 
decibels over a 108 dB range referenced 
to any one of 16 impedances (8 to 1200 
ohms) with 0.01 dB resolution. 

Push one button, and the 
microprocessor in the 8050A scrolls 



through its reference impedances. 
Simply stop at the one that matches 
your system and get back to work. No 
more math; just action. And with the 
8050 A's relative reference feature you 
can measure gains or losses in dB 
throughout your system faster than 
you thought possible. 

When you're dealing with voltage, 
current or resistance, an offset function 
provides a means of comparing stored 
inputs with all subsequent inputs, 
automatically displaying the difference. 
A real timesaver. 








And there's more. True RMS 
measurements to 50 kHz; 0.03% basic 
dc accuracy; conductance (measures 
leakage and high resistance); extensive 
overload protection and safety 
features; a full line of accessories; and 
a low price of $369 U.S. 

For all the facts on how to 
maximize your gains with the 8050A, 
call toll free 800-426-0361; use the 
coupon below;or contact your Fluke 
stocking distributor, sales office or 
representative. 
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ITHEU.S.ANDNON- 
JROPEAN COUNTRIES: 

John Fluke Mfg. Co.. Inc. 
P.O. Box C9090, M/S 250C 
Everett, WA 98206 
(206) 356-5400 
Tele*: 152665 



IN EUROPE; 

Fluke (Holland) B.V. 
P.O. Be* 5063, 5004 EB 
Tilburg, The Netherlands 
(013) 673 973 
Teler: 52237 



□ Please send 8050A specifications. 

□ Please send all the facts on Fluke 
low-cost DMM's, 

□ Please have a salesman call. 
Name 



Title Mail Stop 


Company 


Address 


City 


State 


Zip 


Telephone ( ) 




Ext. 
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Now NRI takes you inside 

the new TRS-80 Model III 

microcomputer to train you 

at home as the new breed 

of computer specialist! 

NRI teams up with Radio Shack advanced 
technology to teach you how to use, program, and 
service state-of-the-art microcomputers. 
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It's no longer enough to be just a 
programmer or a technician. With mi- 
crocomputers moving into the fabric of 
our lives (over 250,000 of the TRS-80™ 
alone have been sold), interdisciplinary 
skills are demanded. And NRI can pre- 
pare you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home in 
Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler, 
more effective programs. And, with ad- 
vanced programming skills, the tech- 
nician can test and debug systems 
quickly and easily. 

Only NRI gives you both kinds 
of training with the convenience of 
home study. No classroom pressures, 
no night school, no gasoline wasted. 
You learn at your convenience, at your 
own pace. Yet you're always backed 
by the NRI staff and your instructor, 
answering questions, giving you gui- 
dance, and available for special help 
if you need it. 

You Explore the New 

TRS-80 Model III 

Inside and Out 

NRI training is hands-on train- 
ing, with practical experiments and de- 
monstrations as the very foundation of 



your knowledge. You don't just program 
your computer, you go inside it. ..watch 
how circuits interact. , . interface with 
other systems. . . gain a real insight into 
its nature. 




Training includes the new TRS-80 
Model 111 microcomputer, 6-function LCD 
Beckman multimeter, and the MU Discovery Lab 
with hundreds of tests and experiments. 



high-speed cassette loading, built-in 
interface for parallel printer, and provi- 
sions for optional disk drive. Its 4K RAM 
is internally expandable to I6K or 48K 
and its BASIC language is compatible 
with most Model I software. 

Along with your multimeter and 
the NRI Discovery lab, this latest 
concept in advanced microcomput- 
ers is yours to learn with, yours to 
keep and use for your own personal 
programs, business use, and other 
applications. 

Send for Free 
Catalog... No 
Salesman will Call 

Get all the details on this exciting 
course in NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, 
.and facts on other electronics courses 
such as Complete Communications 
with CB, TV and Audio Servicing, 
Digital Electronics, eleven different 
interest areas in all. 
Send today, no salesman will ever 
bodier you. Keep up with the latest 
technology as you learn on the world's 
most popular computer. If postcard has 




You also work with a precision 
26-scale, 6-function LCD Beckman mul- 
timeter featuring full portability and a 
3/2 digit display. Using it along with the 
exclusive NRI Discovery Lab and your 
TRS-80, you perform over 60 separate 
experiments in all. You learn how to 
troubleshoot and gain greater under- 
standing of the information 
your tests give you. 

Advanced 
Technology 
Microcomputer Is g»fliii 
Yours to Keep 

As part of your training, 
NRI sends you the new, state- 
of-the-art TRS-80 Model III micro- 
computer. This functional unit is 
complete with 65-key keyboard and 12" 
display in one desk-top unit. It features 




been used, write to NRI Schools, 3939 
Wisconsin Ave., Washington, D.C. 20016. 

NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
We'll train you for the good jobs. 





(TRS-80 is a trademark of the Radio Shack division of Tandy Com.) 
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Digital Audio 
Is Coming Home 

It's been almost two years since we reported on a demonstration 
by Philips of a "revolutionary" compact all-digital audio disc, (see 
our "What's News" column in the Sept. 1979 issue.) At that time, 
the digital audio disc was not expected to be introduced com- 
mercially until 1983. But that schedule has been moved up. Now it 
appears that formal introduction of the system will have taken 
place by the time you read this. The Philips system was scheduled 
for introduction at the Summer CES show in Chicago during the 
first week of June. And the actual hardware should be on retailers 
shelves soon thereafter. 

The Philips CD (Compact Disc) system combines digital tech- 
nology with laser optics. Each 4-inch diameter disc is recorded on 
only one side and contains one hour of high-quality stereo sound. 
The sound is placed on the disc using digital technology. Thus, 
this marks the first time that an all-digital format intended for home 
use will be introduced. Presently, because of its cost, digital tech- 
nology is confined to studio use. Studios have to convert to 
digital signals to analog for distribution on conventional discs and 
tape. The only exception is the PCM accessories that are used with 
a videotape recorder. But even these require that the program ma- 
terial be fed to it in analog form. The Philips system eliminates the 
analog chain between the studios and the home and provides a 
digital-only chain with all its inherent benefits. 

Philips Compact Disc provides a frequency response that is 
essentially flat from 20 to 20,000 Hz with a channel separation of 
better than 90 dB. The signal-to-noise ratio and dynamic range are 
an incredible 90 dB as compared to the 60 dB currently available 
on conventional discs. In addition, the Philips player replaces the 
conventional stylus with an aluminum-GaAs laser, thus eliminating 
disc wear, surface hiss, clicks, turntable rumble, room vibration 
and pickup-arm resonances. Considering the elimination of the 
stylus, another application for the player would be in automotive 
sound systems. 

The Philips player will be introduced in the United States by 
Marantz. The software, always a sticky point when introducing a 
new format, will not be handled by Marantz. When questioned 
about the software, Marantz's only comment was that "Philips has 
already taken the software problem into consideration." Consider- 
ing the tremendous power of the Philips organization, we'll venture 
a guess that the software won't be a problem. Interestingly, within 
the past few weeks, Matsushita has also embraced the Philips 
system. 

Perhaps this revolutionary new consumer product will be intro- 
duced without the standardization problems that have plagued the 
industry of late. But don't let your hopes rise too high — there are 
two other systems: the AHD capacitive disc system from JVC, and a 
mechanical groove-type system from Telefunken. 
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SPECIAL OF THE MONTH 



ATARI 800 32K & EPSON MX-80 PRINTER 
w/ INTERFACE & CABLE 

BOTH FOR $1449 

with ATARI 810 DISK DRIVE 

with LEEDEX/AMDEK COLOR-1 13" MONITOR 

COMPLETE SYSTEM $2,222 



J MX-E 
CALL FOR 




$398 



OKIDATA 

MICROLINE-80 



ATARI 800 32K S779 

EPSON MX-80 $GALL 



• WE ACCEPT C.O.D.'S 

• NO SURCHARGE FOR 
CREDIT CARD ORDERS 

• ALL EQUIPMENT FACTORY 
FRESH W/MFT.WRNTY. 

• STOCK SHIPMENTS 
SAME DAY OR NEXT 

• NO HIDDEN CHARGES!!! 



INTERTEC SUPERBRAIN 64K RAM 

QD SUPERBRAIN 

NEC 5510 SPINWRITER 

NEC 5530 SPINWRITER 

OKIDATA MICROLINE-80 

OKIDATA MICROLINE-82 

OKIDATA MICROLINE-83 

APPLE II PLUS 48K 

APPLE DISK w/3.3 DOS Controller 

APPLE DISK w/o Controller 

BASE II PRINTER 

HAZELTINE 1420 

NORTHSTAR HORIZON II 32K QD 

ANADEX DP-9500 

TELEVIDEO 91 2C 

TELEVIDEO 920C 

TELEVIDEO 950 

CBM 8032 COMPUTER 

CBM 8050 DISK DRIVE 

CBM 4032 COMPUTER 

CBM 4040 DISK DRIVE 

CBM 4022 

CBM VIC-20 

CBM C2N 

RADIO SHACK II 64K 

RADIO SHACK III 16K 

LEEDEX/AMDEK 100 

LEEDEX/AMDEK 100G 

LEEDEX/AMDEK COLOR-1 13" Color Monitor 

MICROTEK 16K RAMBOARD for ATARI 

MICROTEK 32K 

ATARI 400 16K 

ATARI 825 PRINTER 

ATARI 850 INTERFACE 

or both together 
ATARI 810 DISK DRIVE 

(Call for price list of ATARI software) 



$2849 
$3195 
$2595 
$2595 
$ 399 
$ 529 
$ 799 
$CALL 
$CALL 
$CALL 
$ 599 
$ 799 
$2975 
$1295 
$ 669 
$ 729 
$ 959 
$1475 
$1449 
$1090 
$1090 
$ 679 
$ 289 
$ 85 
$3245 
$ 839 

«p I U3 

$ 169 
$ 349 
$ 99.95 
$ 165 
$ 349 
$ 619 
$ 139 
$ 749 
$ 449 



PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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MUSIC TV 
CHANNELS 



TWO ANIK BIRDS 
IN ORBIT 



COMSTAR D-4 IN 
ORBIT 



$900 AGILE 
RECEIVER 



MODULAR 
SATELLITE 
PRODUCTS 

AROUND THE 

SATELLITE 

CIRCUIT 
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"MTV: The Music Channel" will go into service as a 24-hour all-music circuit August I on 
Satcom I Transponder 1 1. The Musk Channel will be programmed by Warner-Amex Satellite 
Entertainment Co., the same people who operate The Movie Channel and Nickelodeon aboard 
that bird. The program package will include varying pop visual and audio features, using a 
backbone of "video records" — videotaped performances by popular recording artists. Many 
performers are creating innovative video shorts (including computer-generated graphics, anima- 
tion, and other styles) as promotions for their latest records — and, of course, Warner Records, a 
cousin company of WASEC, is one of the largest record companies in the U.S. 

"The Music Channel" will be advertiser-supported and offered Tree to cable- TV operators. 
Each hour on the channel will contain about eight minutes of commercials. 

Anik A-2 and A-3 Canadian satellites are now orbitting next to each other in an effort to 
improve capacity of Tclesat Canada's facilities. Each bird has 12 transponders and the co- 
location will provide greater flexibility of service until Anik D with 24 circuits is launched in 
August 1982 and AnikC (16 channels) goes into orbit next year. The move of Anik A-2 to a new 
slot at 1 14° west longitude took more than a month and involved a drift of 5300 kilometers. The 
two birds are now actually located a distance of about 90 meters, or about the length of a football 
field, apart from each other. 

Comstar D-4 is expected to have gone into service May 1, according lo the schedule which has 
been progressing ever since the newest domestic satellite was launched in mid-February, The 
24- transponder bird, located at 127° west longitude, will be able to reach all 50 states and Puerto 
Rico with its beams. AT&T and GTE Satellite Corp. expect to use the newest Comstar satellite 
primarily for telephone, data, and other communications services they provide — although some 
of the circuits will be turned over to video as part of a plan to integrate them with the existing 
terrestrial network. 

The new Comstar supplements the two original Comstar birds, which are still in service. 
Those older satellites will soon be co-located at 95° west longitude and operated as a single 
satellite in order to reduce their power load and conserve their batteries, thereby extending the 
life of the two birds. 

Automation Techniques Inc. has sold more than 1,000 of its GLR 500 frequency-agile satellite 
receivers priced at $899 each. The device includes an imageless mixer design that eliminates 
image-frequency noise or interference and also includes a separate remote tuning module so that 
it can be located near the LNA. A hot carrier FET clamp avoids black "key streaks" on weak 
signals or vertical blanking till of diode- transistor clamps. For more information, write: ATI, 
1486 North 106th East Ave., Tulsa, Oklahoma 741 16. 

Downlink Inc. is selling what it calls the first "modular satellite TV" system — aiming to become 
"the Apple Computer of satellite TV." The package includes a compact control console with 
receiver mounted at the antenna, a 12-foot spherical antenna, 120° LNA, feedhorn and rotor 
with bracket assemblies, and 100-foot cables with connectors. Downlink Inc. is a subsidiary of 
Black & White Enterprises Lid, PO Box 33, Putnam, CT 06260. 

"The Independent Producer's Handbook of Satellite Communications," a 128-page guide to 
program distribution via satellite, has been published by the National Endowment for the Arts. 
The handy S3 reference volume includes substantial background material about satellite usage, 
although its primary emphasis is on how program producers and distributors can use satellites to 
expand their reach. The book is available from the Association of Independent Video and 
Filmmakers, 625 Broadway, New York, NY 10012, or the American Film Institute, Kennedy 
Center, Washington, DC 20566, 

Western Union has asked the FCC for permission to launch a sixth Westar satellite, scheduled 
for orbit after 1982. The new bird would be a high-powered satellite with about 3.5 limes the 
radiated power of current satellites and a footprint covering Lhe entire continental U.S. as well as 
Hawaii and Alaska. 

Rick's Video Service (Davis, California; 916-758-2623) has prepared a vidcocassette on how 
to install a private earth station, including site preparation and construction, according to 
Richard Walton. 

GARY ARLEN 
CONTRIBUTING EDITOR 
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PHILIPS KNOWS 
HOW TO SUCCEED 
IN BUSINESS 
THEY JUST BOUGHT 
SYLKANIA ECG. 



SYLVAN I A RECEIVING TUBES SYLVAN IA PICTURE TUBES 

SYLVAN IA ECG® SEMICONDUCTORS SYLVAN IA SPECIAL PRODUCTS 
SYLVAN IA DATA DISPLAY TUBES 



Philips ECG, Inc. 

A NORTH AMEflCAN PHLPSOOMRW 
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CABLE-TV MONOPOLIES 

In his letter in the February Radio- 
Electronics, Richard Johnson makes 
some mistakes. The first is denying that 
cable-TV companies are monopolies. He 
points out that there are hundreds of 
cable-TV companies (forgetting that there 
are also hundreds of telephone com- 
panies) and seems to think that that is 
relevant. 

It isn't. You can only buy telephone ser- 
vice, or cable-TV service, from one of the 
hundreds of companies that exist. That is 
what "monopoly" means: one seller. 
Each company has its own franchise 
area, and no one else in that area is al- 
lowed to sell to you. You have no choice; 
the fact that other companies exist, and 
that you might prefer what some of them 
have to offer, means nothing. Nor does 
the fact that many of the companies are 
not connected to each other have any- 
thing to do with it. Where you are, there's 
only one cable-TV source, and "monop- 
oly" is exactly the right word to describe 
the situation. 



Mr. Johnson also speaks of com- 
patibility and quality-control problems. 
He seems to think that those things do 
not show up in the transmit- receive tele- 
phone network, but only in the receiver- 
only cable-TV systems. Wrong; they do, 
JAMES E. HENDERSON, 
New York, NY 

PROJECTION TV 

Your brief item in the "Looking Ahead" 
section of the March 1981 Radio-Elec- 
tronics on projection TV overlooks one 
major U.S. manufacturer: Heath. 

Our Health kit Model GR-4000 projec- 
tion TV was introduced in 1979, and we 
are proud of its pioneering improvements 
in performance. We were the first manu- 
facturer to use the brighter F 1.0 lenses— 
a major improvement in picture quality. 
That, combined with a wider IF bandwidth 
(required for quality projection), internal 
UHF/VHF splitter, and direct inputs and 
outputs for video and audio, have made 
the model GR-4000 a popular set. 

As with so many other things, small, in- 



novative companies like Heath have 
made advances in the past that larger 
companies are beginning to adopt only 
now. We certainly don't mind that, but we 
hope that you and your readers will 
remember where some of those good 
ideas came from originally. 
MIKE ROCKWELL, 
TV and Audio Product Manager, 
Heath Company, Benton Harbor, Ml 

NOISE-REDUCTION 

Perhaps Mr. Joseph M. Gorin, author of 
the article, "Noise-Reduction Tech- 
niques" in your February issue, was un- 
aware of our Source Noise Suppressor; 
or perhaps he thought that we were no 
longer in business. At all events, he did 
not mention our device. 

If I may, I'd like to bring you and him up 
to date on this system, which is far more 
effective than any other in the presence of 
severe surface noise, tape noise, and FM 
noise. It was designed (in 1975) to be ef- 
fective with the very high degree of 
surface noise that is characteristic of 
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SPECIAL THIS MONTH 



SPECIAL PRICE 

GOOD UNTIL 

7/31/81 

-^? n $5.15 
□ This month ONLY $5,25 



Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 






peV*' ° This month 0NLY $5 - 25 
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□ This month ONLY $7.00 
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SPECIAL OFFER— SAVE THE MOST 

THE ENTIRE SET— ALL FOUR VOLUMES. 

Regular price $24.75 

This month only r-j T hj s month ONLYS19.95 

S19.95 Save $4.75!! Postpaid 



To order from this ad: Check of! the books you want. Total the prices. 
Add in shipping. NY State residents add Sales Tax. Total it up, enclose 
your check and mail. 

□ Power Supply Circuits $4.00 

□ Single IC Projects $3.95 

□ IC 555 Projects (Expanded Edition) $4.50 

□ Electronic Test Equipment Construction $4.50 

~2 1st Book of Hi Fi Loudspeaker Enclosures $3.25 
~2 Handbook Of IC Audio Preamp and Power Amp Construction $3.25 
Q 50 Circuits Using Germanium Silicon and Zener Diodes $3.50 

□ Practical Computer Experiments $4.75 

□ Power Supply Projects S4.95 

n Digital IC Equivalents and Pin Connections $7.50 

□ Linear IC Equivalents and Pin Connections $7.50 

□ Popular Electronic Circuits. Book 1 $4.95 

□ Digital IC Projects $4.95 

□ Popular Electronic Projects $3.50 

□ Electronic Music and Creative Tape Recording $3.50 

□ Projects In Opto Electronics S3.50 

□ Electronic Games $4,50 



ELECTRONIC TECHNOLOGY TODAY INC. 

17 Slate Lane, Central (slip, NY 11722 



7/81 



Price ot Books 

Sales Tax (NY State Residents only) 



Shipping and Handling 

(60c 1 or 2 books. 25c each addl.l 



TOTAL. 



Name 



Address 
City 



State . 



Zip 
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LIMITED TIME OFFER 

Order these RCA technical books to 

make VCR servicing easier and 

get THREE FOR THE PRICE OF ONE 



ft 



VET250/45Q7650 
Video Cassette 
Recorders vhs 



Technical 
Familiarization 



i 
if 




RCA Technical Training on the 
very latest State-of-the-Art 
Video Cassette Recorders VMS 

Model VET250/450/650 Technical Manual 

Electronic systems and circuits employed in 
these microprocessor-controlled RCA VCR's 
are analyzed and described. Simplified block 
diagrams, circuit descriptions and recom- 
mended troubleshooting procedures are pro- 
vided for each mode of operation. Includes a 
section on the VET650 remote control system 
and double speed, slow motion, freeze frame 
and frame advance special effects. Another 
section deals with basic digital logic operation 
and symbols. 280 pages (8Y2" X 11") in a dur- 
able vinyl covered three-ring binder. . . . $24.95 

Special Offer 

If your order is received within the next 30 days 
we will ship two Workshop Training Manuals 
at no charge with your VET250/450/650 Tech- 
nical Manual. VCR Workshop 4 — Servicing 
The VDP150 Video Cassette Recorder has 
condensed theory of operation explanations 
and step-by-step procedures for servicing this 
portable VCR. The RCA Models VCT201 and 
VCT400 are reviewed in the VCR Workshop 3 
Manual. Each of these training books has a 
catalog price of $4.50 but they will be sent to 
you free when you order the VET250/450/650 
Technical Manual. 



TO QUALIFY FOR THE TWO FREE WORKSHOP TRAINING MANUALS, MAIL WITHIN THE NEXT 30 DAYS 



Yes! 

I want to take advantage of 
this special offer. Send me 
the VET250/450/650 Technical 
Manual and two Workshop 
Training Manuals. Enclosed 
is my check for $24.95. 

8106RE 

Mail To: RCA Technical Publications 1-450, 600 N. Sherman Dr. Indianapolis, IN 46201 



THIS IS YOUR SHIPPING LABEL — PLEASE PRINT 

NAME . 

STREET ADDRESS 

CITY 
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shellac 78-rpm records, reproduced with 
flat (unequalized) treble; and it works very 
well, with a bare minimum of audible side 
effects. None of the products described in 
your article come near its performance in 
that respect. As you would expect, given 
its ability to cope with such massive noise, 
it is almost totally unobtrusive (much 
more so than the others) with modern 
source material. 

Source Engineering products do not 
have wide distribution, but we're making 
the products; and among those who 
know of them, they're regarded much 
more highly than the dynamic-filter and 
notch-filter types. 

We've been quiet lately because of 
other things, such as a line of psychologi- 
cal test instruments that we make. And 



we've learned that our particular point of 
view, which is that of the dedicated music 
lover, isn't a good match for the typical 
dealer or what he sees as his typical cus- 
tomer. But we're a long way from being 
dead! 

C. F. KERRY GAULDER, 
Source Engineering, 
Wilmington, MA 

OOOOOOPS! 

When the April issue of Radio-Electron- 
ics arrived, my brother and I happened to 
be trying to interface the AY-3-8910 pro- 
grammable sound generator to our 8080A, 
and found your article helpful in getting it 
working. However, I noticed an error in 
Table 1 of the article. The "BC1" and 
"BC2" labels on the columns are reversed. 
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The chips won't be enabled correctly if 

those lines are confused. 
JOHNFILION 



RELAT1VIST1C MASS REAFFIRMED 

I was astonished to see the letter by 
Marty Nagel, M.S. (Physics) entitled "Ein- 
stein Not Contradicted" in your May 1981 
"Letters" department. Mr. Nagel's at- 
tempted refutation of my letter on charged 
capacitor contradiction in the January is- 
sue is not only pseudoscientific and unbe- 
lievable; he even contradicts the letter's 
heading by rejecting the relativistic varia- 
tion of mass! 

There are. indeed, "special relativity 
considerations which must be applied to 
the electromagnetic fields of the capaci- 
tor" , as he says — but they have no connec- 
tion with my paradox. 

Mr. Nagel's belief that there is no such 
thing as relativistic mass can only be con- 
sidered a personal eccentricity. He claims 
it to be an "ubiquitous misconception" 
that mass increases relativistically. He 
says: "...mass does not vary with speed.. .it 
is the observed momentum that becomes 
infinite at the speed of light. ..No reputable 
physicist today would consider the mass 
of an object to increase with speed." 

That should be news to physicists, phys- 
ics students, and authors of books on 
relativity. Mr. Nagel further cited a 
reference that he had misinterpreted. A 
basic equation of special relativity for the 
variation of mass with speed is 



m' = m/\/l-v2/c2. 

It can be found in any relativity book. 
The equation for the relativistic "observed 
momentum" is that equation above, multi- 
plied by v. Yes, the "observed momen- 
tum" does become infinite at light 
speed — but why? Because (you guessed 
it, reader) the mass part of the equation 
becomes infinite, (Sorry about that, Mr. 
Nagel, but that's the way it is.) 
ANTHONY HANS KLOTZ, 
Babylon, NY 

NON-STANDARD "STANDARDS" 

I liked your editorial, "Non-Standard 
'Standards'" (Radio-Electronics, April), 
showing how the consumer has lost in the 
electronics battles of the recent past. 

Regarding the new videodisc systems; I 
shall wait patiently until the winner is obvi- 
ous, and continue to use my RCA VHS 
VCR system until then. 

However, I'd like to say that I did pur- 
chase a 4-channel system (Panasonic) and 
really enjoyed it for many years. The 4- 
channel turntable gave me some trouble, 
and rather than continue to pour money 
into it. I purchased a direct-drive turntable 
(Panasonic). That is excellent, and just as 
useful as the other, because my amplifier 
has the unique feature of taking 2-channel 
sound and converting it to 4-channel 
sound whenever I desire. I was told by a 
salesman that my system is now quite rare. 
Thus, I feel that I was not a loser after the 
4-channel craze died down. 

I think that RCA will win out in the 
present-future videodisc battle. 

I really enjoy your magazine; keep up 
the good work. 
GABRIEL CURTIS, MD. 
New York, NY R-E 
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CIRCLE 13 ON FREE INFORMATION CARD 




CIRCLE 101 ON FREE INFORMATION CARD 



ONE OF THE NICEST HANDHELD DIGITAL MULTI- 

meters on the market today is the model 2845 
recently introduced by B + K Precision divi- 
sion of the Dynascan Corporation (6460 W. 
Cortland St., Chicago, IL 60635), This com- 
pact meter incorporates several features usu- 
ally found in higher-priced units as well as the 
usual functions and ranges found on DMM's in 
its price range. 

A four-bit microprocessor makes it possible 
to offer autoranging on this low-priced and 
compact meter. Autoranging allows the model 
2845 to select automatically the range that will 
offer the greatest resolution, regardless of 
whether resistance, voltage, or current is being 
measured. There is also an Auto-Skip feature 
that allows the meter to swiich immediately to 
the 200-volt range if the initial input is in 
excess of 25 volts. That feature lets the model 
2845 select the range more quickly by not hav- 
ing to switch through more than two voltage 
ranges. The range can also be locked by the 
operator when desired. That will reduce the 
delays usually inherent in DMM's. Overrange 
is indicated on the display by blanked digits 
and flashing decimal points. 

A large (half-inch) 3V:-digil LCD readout 
features high contrast for easy viewing under 
most lighting conditions. Resolutions of I 
millivolt, I microamp, and I ohm are possible 
with a basic accuracy of O.I%- The accuracy 
will vary with the function and range and the 
user should consult the instruction book re- 
garding the specific accuracy for each case. 

Resistances between one ohm and 19.99 
megohms are measured over five ranges. The 
meter will automatically select the resistance 
range offering the highest resolution. When 
turned on, the model 2845 will automatically 
switch to the lowest range. The meter may be 



locked into that range (or any other) if desired. 
A continous tone lets you check low- resistance 
paths without looking away from your work. 
The tone (buzzer) will sound whenever the cir- 
cuit resistance measures less than 179 ohms 
and when the mode! 2845 is locked on the 
lowest resistance range. Since the tone will not 



sound if the resistance is greater than 179 
ohms, it is especially useful in finding intermit- 
tents such as a break in a microphone lead 
and/or connector. Flexing the wires at the sus- 
pected point will silence the buzzer at the first 
indication of the break. There will be no reason 
to look away from your work to know that the 



GET TO KNOW 
COMPUTERS 




Introduce yourself to the world of 
computers. Speak their language, feel their 
sensors and get to know them inside and out. 
FutureTec 180 e is a complete Z-80 base 
computer developed by electronic educators 
and is all you need to get started in the fast- 
growing world of computers. This is a hands-on, 
user oriented computer now offered at the special 
introductory price of $225. 

FutureTec 180 can open doors for you into a world 
of scientific data that is as far reaching as space itself. How do 
computers think? What is a memory device? What is address decoding 
to peripheral devices? Answers to these questions and many more are 
covered in our easy step-by -step home instruction manual. 

Our FutureTec 180 computer includes a spacious mahogany 
case with built-in power supply and reserve capabilities for external 
application. Powerful Concept software monitor system and full 
on-board display section with tone indicator for audio-visual reinforce- 
ment makes learning easier. Automatic scrolling is included plus 
telephone-type keyboard for ease of operation. Execution of your 
program can be stopped any time, memory address or registers can be 
changed and your program can be continued with single key stroke. 
In fact 25 keyboard functions like data search, computing and 
tracing jump relatives and hardware testing facilities makes 
a truly user friendly operating system. 

Experience a 180° turn in your career — send 
today for your FutureTec 180 computer. 

SPECIFICATIONS 

Z-80 CPU (Central Processing Unit) 

Advanced Machine Language 

Concept Software Monitor 

Ciock Frequency 2MHz 

1Kx8RAM 

2716,2k ROM 

Regulated Power Supply 5V@ 1.2 amp 

Dual Transistor Display Drivers 

High Brightness LED's 

40 Pin Edge Connectors for Explanation & Peripherals 

Fully Expandable 

1 2% " Wide xim" Long xZW High 



Assembled 
and Tested 




National 
Users Association 



TunmxRMQ 

To order call 216-961-4041 or write P.O. Box 5784, Cleveland Ohio 44101 
Price $225 each □ Personal Check □Cashiers Check/Money Order 

□ VISA DMasterCard (Bank No ) 

Acct No Exp Date 



Signature- 



Name (printL 
City 



-Address- 



.State. 



Allow 4 to 6 weeks for delivery. 
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break has been discovered. 

Voltages between .001 volts DC and 1000 
volls DC in four ranges and AC voltages Trom 
.00 1 -vol I up to 750 volts RMS, also in four 
ranges, can be measured. AC- range accuracy 
on the 2-20-volt range is from Vi% at 50 Hz to 
2% at 1 kHz, ±3 LSD. Currents, both AC and 
DC, from .001 mA up to 1999 mA can be 
checked using the mode! 2S45. Internal RF 
shielding contributes to the accuracy of the 
readings when the unit is operated in the pres- 
ence of strong RF fields. All ranges are pro- 
tected against overloads and mistakes in func- 
tion- or scale selection. In most cases, the most 
serious damage that will be experienced will be 
a blown fuse. 

A minus sign on the display indicates when 
the voltage measured is negative. Other display 
features include a resistance-range indicator 
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and a low-battery warning. The low-battery 
warning lets you know when only 20% of the 
battery-life remains. 

For safety, the front panel jacks are designed 
to prevent accidental user contact. B+K Pre- 
cision offers a full line of accessories for the 
mode! 2845 including a battery eliminator for 
bench use. A carrying case is also available as 
an option. 

A complete instruction manual is supplied 
with the model 2845. It includes operating 
instructions, complete specifications, a sche- 
matic diagram, and service- and user mainte- 
nance information. There is also a list of autho- 
rized service agencies. 

All things considered, we are impressed with 
the mode! 2S45. It does everything that's 
claimed and, aside from the "thinking time" 
delays that are inherent in all DMM's (and 




Designing 
Digital Systems 

Two programmed learning courses: 
hardware and software; theory 
and application. 



Design of Digital Systems six volumes 



ADVANCED COURSE 
DESIGN OF DIGITAL SYSTEMS 

ST* Jirft-tarnifr rGlUm*S — ««A 11 W I #■&**, 

CONTENTS 

The Cgntent$ ol Design of Digital Sys- 
tems include: 

Book 1. Octal, hexadecimal and binary 
number sysiems; representation ol nega- 
tive numbers: complementary systems: 
bmary multiplication arid division. 

Booh 2: OB and AND lunctions; logic 
gates: NOT, exdusive-OR. NANO.NOR and 
exclusive ■ NOR functions: multiple input 
gates; injih cables. DeMorgarVs Laws; 
canonical forms; logic conventions; Kar- 
naugh mapping: three-state and wired 
logic: 

Book 3: Half addera and lull adders: sub- 
tracters: serial and parallel adders; pro- 
cessors end arithmetic logic units ialusj; 
rnutllplicallon and division systems 

Booh 4; Flip-Hops: shift registers; 
asynchronous counters; ring. Jo3inion and 
e^clusive-OP feedback, counter, random 
access memories fRAMs]: read-only 
memories (ROMs.) 

Book 5: Structure or calculators: key- 
board encoding; decoding display data; 
register systems; controt unit; program 
ROM. address decoding; instruction sets: 
instruction decoding; control program 
slruclure. 

Book 6: Central processing unn (CPU}, 
memory organization; character represen- 
tation; program storage; address modes; 
inpulroutpu! systems; program interrupts; 
interrupt priorities programming; assem- 
blers; executive programs, operating 
systems, and time-sharing. 

OUR CUSTOMERS 

Design o! Digital Systems has baen 
bought by more than half the 50 largest 
corporations in America, and by MrjlOroia. 
Intel. DEC, National Semiconductor, Fair- 
Child, General Instrument. Hewlelt- 
Packard, Heath Co. M.I.T.. NASA. Smith- 
sonian Institute. Sell Telephone Labs. And 
many, many more, as wall as corporations 
and individuals in over 50 countries. 



BASIC COURSE 




Qigttat Computer Logic * Eieclrvnics 

CONTENTS 

Digital Computer Logic and Electronics 
is designed lor the beginner, No mathe- 
matical knowledge other man simple arith- 
metic is assumed, though you should have 
an aptitude For logical thought. II consists 
ol 4 volumes — each 11 V n 8V," — and 
serves as an introduction to the subiecl of 
digital electronics. 

Content? include: Binary, octal and 
decimal number systems: conversion be- 
tween number systems; AND, OR, NOR 
and sand gates and inverters: Boolean 
algebra and truth tables: DeMorgan's 
Laws; design ol logical circuits using NOR 
gates; R-S and J-K Hip-flops; binary 
counters, shift registers and half* adders. 



NO RISK GUARANTEE 

There's absolutely no risk to you. II you're 
nol completely satisfied with your courses. 
Simply return them to CLI within 30 days. 
We'll send you a lull relurvd 4 plus return post- 
age. 

T AX DEDUCTIBLE 

In most cases, the full coat ol CLI courses 
can be a lax deductible expense. 

PHONE ORDERS - FREE 
To wder by phone, coll (617) 664-3657 

with your credit terd information. It won't 
cost you a dime, because we'll deduct the 
cost ol your can from Iho price of the courses 
you order. 

TO OROER BY MAIL 

You may use the order lorm below If you 
wish, but you don't need to. Just send your 
check or money order {payable Id Cam- 
bridge Leamirip, Inc. to the address below. II 
you don't use tne order lorm. make sure your 
address Is on your check or the envelope, 
and write "DDS" (Design of Digital Sys- 
tems), "OCLE" (Digital Computer Logic £ 
Electronics) . or ''both" (both courses) ofi 
your check. 

Mass. Reside nis add 5*. sale* tax. Wa pay 
all shipping cosls. 

We also accept company purchase or- 
ders 

AIRMAIL 
The prices shown include surface melt 
postage anywhere In the world. Air mall post- 
age costs an extra S 10 for both courses (10 

vohjmes) . 

DISCOUNTS 

Call or write for details of educational and 
quantity discounts, and fo<r dealer costs. 

SAVE IS 

If you or dor both courses, you save (5. Order 
at no obligation today. 



CAMBRIDGE 
LEARNING Inc. 



9 Judith Drive 
North Reeding, 
MA01B64 



Call (617] BfM-36S7 to 
order by phone — free. 



7 days, 24 hours 



T« Camfaridgfl Utming kne, 1 Judith Drtn. North ***dnio. fat* 41104 




Please send me 




Mis of QestQftOl Digilal Systems £19.95 


1 


sets pr Diyif jl Computer Logic & Electronics 1U.9S 




9«lS Of both courses tW.ttl 




RicJctkI m chKfrfrnonwt «"*" (w*W« la CambrkJo* Ldtmlng fee,} tor i«il 
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NAME , , 

ADDRESS 
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' Order Irae by pnone 
' Ma&tercharae/VJSA 

* No shipping charges 
' Money-back yuaransae 
" Tax deductible 
' Save S5 
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especially ones with autoranging), we found it 
fun to use. 

The B+ K Precision mode! 2S45 has a list 
price of SI 75.00. R-E 



Nevcom Model CM- 100 
Wireless Microphone 
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"AN IDEA WHOSE TIME HAS COME'' WOULD 
appropriately describe the Nevcom model 
CM-I00 Magic Mike. With a trend toward 
product portability and miniaturization, a 
cordless microphone is most appealing. 

The mode! CM-I00 is actually an FM trans- 
mitter operating in the new 49- MHz (license- 
free) band. An FM receiver plugs into the 
existing microphone jack on a base-station 
radio to receive the signals from the micro- 
phone and cause them to be retransmitted. 

The unit we tested had an operating range of 
at least 40 feet from a base-station radio, but 
that distance will probably decrease under 
adverse conditions, such as when the unit has 
to energize a radio from outside a vehicle. 

Many applications for this device come to 
mind. For example, an emergency medical 
team or law-enforcement officer can use the 
little mike to key up a powerful mobile unit 
rather than rely on a bulkier low-power (and 
much more expensive) hand-held transceiver. 
Several wireless mikes could be carried by dif- 
ferent people, any one of whom could operate 
the mobile (or base-station) equipment by 
remote control. 

The units are lightweight, low-cost, and are 
powered by an inexpensive 9-volt battery (not 
included). The circuits are well designed and 
the component layout is professional. 

Earlier units had some problems, all of 
which are now corrected. The operating range 
was very limited — a few feet at best. Accord- 
ing to a Nevcom spokesman, that was done to 
assure compliance with FCC restrictions on 
radiation limits. Fortunately, the range of the 
newer units is considerably better without 
exceeding FCC restrictions. 

Early units also suffered from an echoic 
audio quality; it sounded as iT the user were 
talking from inside a barrel. That was because 
of a problem in the size of the mike element, 
but now the sound is crisp and clear. 

The wireless mike and matching receiver are 
shipped in a tough cardboard container, and 
some mounting hardware is included. The 
receiver unit requires a 12-voll source — nor- 
mally the car battery in a mobile installation. A 
microphone plug (not included) connects the 
transceiver and the model CM- 1 00 receiver. 
The unit comes with a booklet that shows 
microphone pin arrangements for the majority 
of CB radios, and a companion sheet provides 
some tips on installation and adjustment. After 
reading the instructions, we felt that it would 
be extremely difficult for an inexperienced 
user to install the wireless receiver. A techni- 
cian's services should be sought by a non-tech- 



nica) user. We have been assured that the man- 
ual is being revised. In the meantime prospec- 
tive buyers should be aware of the shortcom- 
ings in the instructions. 

All in all, performance was better than 
expected. The freedom of movement (as well 
as the novelty) was quite a pleasure. Since the 
model CM-100 receiver can be adjusted for 
microphone audio level, modulation can be 
controlled, providing some possible signal im- 
provement. (Be sure not to owrmodulate, 
however!) 

The model CM-100 wireless microphone 
sells for $44.50 and is available from Nevcom, 
3360 S, Decatur Avenue, Las Vegas, NV 
89102. R-E 
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Hamtronics Out-Of-Band 
Converters 
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ONE OF THE MOST FREQUENT COMPLAINTS 
about scanners among their users is the scan- 
ner's restricted frequency ranges, A great deal 
of communication takes place outside the fre- 
quency limits of programmable scanners. 
Hamtronics, well known for its amateur 



accessories, has developed a series of six out- 
of-band converters designed to extend the fre- 
quency range of programmable scanners. The 
model CVR72 covers 72-76 MHz, The other 
models in the series are the model CVR135 
(135-144MHz),lhemorf«r/Cra2/o"(216-225 
MHz), the model CVR240 (240-270 MHz), 
(he model CVR400 (400-420) MHz, and the 
model CVR806 (806-894 MHz). 

The units require 12-volts DC at 30 mA, 
and power may be taken from the rear DC 
receptacle found on most scanners used for 
mobile operation. (Modern scanners equipped 
for both fixed and mobile operation have a 
rear-apron quick -disconnect jack for 12-volt 
power. When the scanner is plugged into an 
AC receptacle, unregulated DC ( 1 2-20 volts) 
appears at that jack. Although Ihc DC is well 
filtered, voltage will fluctuate with the accesso- 
ry load. Normally, loads of 1 00 mA or so may 
be taken from this point without overheating 
the scanner's power-supply components. Un- 
der load, voltage may vary from 12-16 vol is.) 

While subtle variations exist among the vari- 
ous models, UHF circuit- features that are 
common to all the converters include shielded 
coils, double-sided epoxy PC boards, low-noise 
microwave RF transistors, and double-bal- 
anced mixers, The circuitry is enclosed in an 
all-metal cabinet for optimum shielding. 

Conversion gain varies somewhat from mod- 
el to model, but on the 135-144 MHz version, 
for example, center- frequency gain (138 
MHz) is approximately 10 dB, dropping to 
dB (unity gain) at the band edges. 

The converters operate by translating' the 
incoming signals to frequencies that fall within 
the bands commonly found on programmable 
scanners. These typically include high- band 



(150-174 MHz) and UHF (420-512 MHz). 

We discovered that while the converters 
functioned quite satisfactorily, metropolitan 
users should expect some IF fcedlhrough from 
users of the scanner conversion frequencies. 
For example, while listening to 400-420 MHz 
signals, some interference from 152-153 MHz 
mobile-telephone tones may be expected. A 
good tunable filter helps stubborn cases. 

The Hamtronics converters are equipped 
with chassis-mount BNC low-loss connectors. 
A special version of the converters featuring 
Motorola connectors is also available. The 
modified converters may be ordered at no 
additional cost from Grove Enterprises, Brass- 
town, NC 28902. 

The out-of-band converters have a suggested 
selling price of S79.97 each. From Hamtron- 
ics, 65F Moul Rd., Hilton, NY 14468. R-E 



Sony Model ICF-2001 
Receiver 
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WHILE NEWS OF A PORTABLE MULTIBAND 

radio is generally nothing to get excited about, 
this new product from Sony (9 West 57th 



MRO solid state problems? 



1,400 RCA SK Series 
+3,500 JEDEC* Devices 



4,900 MRO Solutions 






To fill your solid state replacement needs — for MRO/ indus- 
trial and consumer applications —see your RCA Distributor 
for copies of the 1981 RCA MRO Replacement Manual (1 K6804) 
and the 1981 RCA SK Replacement Guide(SPG-202Z). 

For a list of RCA Distributors, write to Sales Promotion 
Services, RCA Distributor and Special Products Division, 2000 
Clements Bridge Road, Deptford, N.J. 08096. 



For MRO/ 
Industrial applications 
Make replacements from your 
RCA Distributor's shell wiln 3.500 RCA 
JEDEC and RCA commercial types. 



For MHO/ Indus trial and 
consumer applications 
1,400 SK replacement (or more than 
170,000 domestic and foreign types. 
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Street, New York, NY 10019) is an exception. 

About the size of a cassette recorder, the 
model ICF-2001 is a radical departure from 
other low-cost consumer radios. The new 
receiver features direct frequency selection 
(using a keypad) and an LCD readout. Contin- 
uous-coverage reception from 150 kHz- 30 
MHz (AM/CW/SSE) and 76-108 MHz 
(FM) is provided by a microprocessor-con- 
trolled superheterodyne circuit featuring dou- 
ble conversion below 30 MHz. The model 
ICF-2001 uses up-conversion (66,35 MHz 
first IF) to eliminate primary images. An all- 
FET front end reduces intermodulalion, cross- 
modulation, and spurious signal generation. 

A frequency-calibrated BFO control, lets 
you adjust CW/SSB signal- tone for best lis- 
tening. Stable CW and SSB reception is 



assured by a drift-free, quartz-crystal, phase- 
locked-loop frequency synthesizer. 

Among the more innovative features is a six- 
channel memory, allowing the user to program 
his six favorite frequencies for instant recall. 
Automatic scanning with programmable limits 
is another of the receiver's features. 

The absence of tuning knobs can be discon- 
certing to the veteran who is used to tuning 
across the dial of a gen oral -cove rage receiver, 
but after a few minutes of use, the keyboard 
will win over even the most stalwart sceptic! 
Rapid or slow tuning is a snap. 

While the mode! ICF-2001 does not have an 
S-meter, a five-step LED light- bar is used as a 
SIGNAL STRENGTH indicator. Antenna-circuit 
peaking is accomplished with a thumbwheel 
control. 
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Easy tuning, digital display, professional quality 



R-1000 

The R-1000 is an amazingly 
easy-to-operate, high- 
performance, communications 

receiver, covering 200 kHz to 
30 MHz in 30 bands. This PLL 
synthesized receiver features a 
digital frequency display and 
analog dial, plus a quartz 
digital clock and timer. 

R-1000 FEATURES: 

. Covers 200 kHz to 30 MHz 

continuously. 

• 30 bands, each 1 MHz wide. 

• Five-digit frequency display 
with 1-kHz resolution and 
analog dial with precise gear 
dial mechanism. 

• Built-in 12-hour quartz digital 
clock with timer to turn on 
radio for scheduled listening 
or control a recorder through 
remote terminal. 



Step attenuator to prevent 
overload. 

Terminal for external tape 

recorder. 

Tone control. 

Built-in 4-inch speaker. 



• Three IF filters for optimum 
AM. SSB, CW. 12-kHz and 
6-kHz (adaptable to 6-kHz 
and 2.7-kHz) for AM wide and 
narrow, and 2.7-kHz filter for 
high-quality SSB (USB and 
LSB) and CW reception. 

• Dimmer switch to control 

intensity of S-meter and other 
panel lights and digital display. 

• Effective noise blanker. 

• Wire antenna terminals for 
200 kHz to 2 MHz and 2 MHz 
to 30 MHz. Coax terminal for 
2 MHz to 30 MHz. 

• Voltage selector for 100, 120, 
220. and 240 VAC. Also 
adaptable to operate on 13,8 
VDC with optional DCK-1 kit, 

OPTIONAL ACCESSORIES: 

• SP-100 matching external 
speaker. 

• HS-5 and HS-4 headphones. 

• DCK-1 modification kit for 
12-VDC operation. 



©KENWOOD 

TRIO-KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT / COMPTON. CA 90220 



A custom crystal filter provides medium 
selectivity in order to accommodate broadcast 
listening as well as monitoring of narrow-band 
communications. Although, Sony does not 
publish detailed specifications, bench tests are 
revealing. 

Our lab tests 

While RF sensitivity varied somewhat 
throughout the shortwave spectrum, average 
sensitivity appeared to be approximately 1 
microvolt. 

The IF selectivity on our sample was — 6 dB 
at 6 kHz and —60 dB at 17.5 kHz. That makes 
it a little broad for serious communications 
use, but, then, the model ICF-2001 is not 
intended for that. 

Slow or fast tuning and scan-rate control can 
be adjusted for 1-kHz or 10-kHz steps below 
30 MHz, scanning either up or down in fre- 
quency. On the FM-band the scan rale can be 
in 100 kHz or 200 kHz steps. 

While the receiver will operate on either AC 
or batteries, batteries are required for the 
microprocessor circuit. The RF, IF, and audio 
circuitry draw quite a bit of current, limiting 
continuous battery operation to a few hours 
before the batteries must be replaced. 

The audio circuit provides rich, crisp sound 
even when driving the built-in 4-inch speaker. 
Audio output is 1 ,6 watts. Frequency response 
is adjusted by separate bass and treble controls. 

The custom-LCD displays a variety of infor- 
mation to the user including frequency in kilo- 
hertz (megahertz on FM), numbers of preset 
channels in use, scanning-limit indicators, a 
try again message in response to improper 
commands, and a sleep-timer setting indicator. 
The display is backlighted for visibility at 
night. 

General comments 

'We were very impressed with the perfor- 
mance of the model ICF-2001, Even with the 
built-in telescoping whip antenna, worldwide 
reception of both broadcast and utilities com- 
munications was very good. Frequency drift 
was virtually non-existent, and frequency read- 
out was accurate to within 1 kHz. 

With an outside antenna, reception im- 
proved tremendously. Surprisingly, no prob- 
lems with strong-signal overload were encoun- 
tered below 30 MFiz although some users have 
reported FM-band overload problems in met- 
ropolitan areas. 

The Sony model ICF-2001 has a suggested 
retail price of S329.95. R-E 
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PERSONAL-COMPUTER OWNERS HAVE AN 
overwhelming selection of pre-recorded soft- 








Get up-to-the-minute 
weather reports from your own 
Heathkit Digital Weather Computer. 



Heathkit imagination applied to micro- 
processor electronics brings you a 
personal weather computer that mon- 
itors current weather, keeps track of 
changes and stores past data - and 
puts it all at your fingertips. 

Just push a button to get: 

• Indoor and outdoor temperatures in 
Fahrenheit or Celsius 

• Wind speed, both average and 
gusts, in mph, kph or knots 

• Wind direction 

• Barometric pressure and rate of 
change 

• Wind chill factor 

• Time and date 

Memory stores highs and lows and the 
times they occurred. Data remains in 
memory for as long as you want, ready 
to be recalled at the push of a button. 
Handsome solid walnut console adds 



a touch of class to any home. Weather 
information is relayed to the console 
from a special transmitter that mounts 
on your TV antenna mast 




The transmitter features a unique infra- 
red sensing device for greater sensi- 
tivity and accuracy. A special pjero re- 
sistive silicon bridge transducer senses 
the slightest changes in barometric 
pressure. For serious weather research, 
the Heathkit Digital Weather Computer 
can interface with chart recorder or dig- 
ital computer. 



Fun to build: Like all Heath electronic 
kits, the Digital Weather Computer 
comes with its own easy-to-follow as- 
sembly manual that guides you step- 
by-step through every phase of as- 
sembly. Anyone can do it The Digital 
Weather Computer is also available 
completely assembled and tested. 

Free 
Catalog 

Complete details and 
price on the Digital 
Weather Computer are 
in the new Heathkit Catalog, along with, 
descriptions of nearly 400 electronic 
kits for your home, work or pleasure. 
Send for your free catalog today or 
pick one up at your Heathkit Electronic 
Center* 




Heathkit 



• visit your Heathkit Electronic Canter where Heathkit Products 
are displayed, sold and serviced- See your telephone white pages 
lor ihe location nearest you. Heathkit Electronic Centers are 
units ol Veri technology Electronics Corporation 



Write to Heath Company, Dept. 020-794, Benton Harbor. Ml 49022 

CIRRI F 10 ON FREE INFORMATION CARD 



o 

< 



"From The Ground Up 

Build a Computer kii that grows 
with you, and can expand to 64k 
RAM, Microsoft basic, lext Edi- 
tor/Assembler, Word Processor, 
Floppy Disks and more. 

EXPLORER/85 



Here'* Ihe low cost way 1o Seam Ihe Cm nda men I all of com- 
puting. Ihe all ■ i rnporlin! basics you'll need more jjvJ 
more mm you advance in computer lki'lti For just 9129.85 
you pri the sdvanced-delign ExplorerftS nsolherboard. 
with ill the feature you need la learn haw to write and 
uk programs. And tt can grow Into ■ iyj1em that li a 
match, for any persona) compuler on 1hc market Look il 
these features: 8085 Canirat Processing U«cl. Ihe 
microprocessor "heart" of ihe Explorer/**, (bit 1he 
million* who- will buy and uk ihe WOQ/cOK this year 
aJenei) . . . Four S-biT plus w &Wj input/output pods (ram 
which you can input and oulpul your progtPTns. u welt a 
control emoricr switches, relays, ILfthts, St a cassette 
interface thai lets you. store and reload programs you've 
learned 10 write . . . dcFclxe 2,000 byte operating 
jyitem/mc-niloY makes It eu| to Irnrn computing in 
mml important way*: • ]l uWt simpler, faster writ- 
ing and entering of program* * Il permlla access by you 
to all pa n i of <M syslem so you can check on the stilus of 
any point in the program • It allowi tracing each pro- 
gram itep by Hep. with provision for displaying aJI the 
contend of ihe CgJ (regLlters Flags, eft.] • ; and i! 
does much morel 

V::.n gei all thu in the starling level (Level A] of Iha 
Ex pfcoier/as for only 1139.13. Incredible! To use. iusl 

Elug in your flVDC power supply and terminal or 
eye-oard/display — If you don't have them,, Ke our 
special offer* below. 
D Level A computer kii (Terminal Vfersswi] . . . 91Z4.H 

S'lusSaPaL* 
Level A kit (He* Keypad/Display Ve won J . . *U» IS 
Ptui O Pat' 

LEVEL B— Thb M buildlr« block" converts Ihe mother- 
board Into a two-slot SlDO but [industry standard) com- 
puter. Now you can plug in any of the hundreds of SlDO 
caiu* available. 

Q LevelB kii,.. ««-»olui«P*].' 
D SlOG bus connectors (two required] . . . tUH each. 
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a CRT monitor r>r a TV ■.:'. (if you have an RF modulalorl. ] 
n Hex Keypad^Diipla/ kii KJ5S r .w k Vh\ m i 

D ASCII Keyboard/Computer Terminal kii featuring a ] 

full ]2a charaderael, u ftL caM, full curtof OJOlrdl .75 ohm 

video oulpul, convertible 1o 

luudol oulput, ideclible baud 

rale. FB 33B-C of 20 ma.I/0. 32 1 

or H character by IB Line fnr 

mail . . . JH9.U3 pLu*il Pari.* 



O Seel Cabinet Tor ASCII Key board /Terminal . . . SI9.S6 
pluiSZSOPal.* 

Q RF Modulator ki? (allows you to use your TV irtina 

monitor) . . . 14.99 poilpaid, 

D U" Video Monilor (IDMIfa bandwjdihi . JlH.SS 

ShalfS Pit ' 
: rfc-lTsxrSfnrlCabinelfortrw. 
Eiplo«r/fl5 . , . Uv.W plm 13 1 



■ryjlish lo your compuier! H i» available three way*- 

□ flfciiawdtevcnionofMicjoaort BASIC (irquirw Levd 
B and 12k of RAM minimum: we augRRjl ' Id SIM 
'■[AWS ,r — seeabe^.., 144.98 poat pa id. 

8* ROM veTiionorMicnMoh BASIC: (requires Level B 
& Level Bind 4k RAM: just plug into your Level E socket*. 
WeiuRBtateiih*! the 4k Level D RAM expatuton Of* 19k 
SIM JAWS ") MK plus C Pft[." 

□ Disk version of Microsoft BASIC: (require! Level B. 
12k of RAM. floppy duk conlrolkr. 8" floppy disk drive) 




PsL* 

G Fan for cabinet . 

plu; 31-50 PIE* 
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LEVEL C — Add still more 
computing powen ihi* ''build- 
ing block ' mount* directly on 
Ihe motherboard and expands 
IK*- S10G bus lo sis slots. 

□ Level CHI,., HHiS pb: 
P*L* 

i J S100 b-ji connectors (five L 
required) , . . t«.H each, 
poalpaid. 

LEVEL D — When ygy roach the point in learning lhal re- 
quire* more memory, we offer twocfoicef: either add 4k 
or a memory directiy on Ihe motherboard, or add IGk lo 
Mi. mf mrmory by means of n single SlDO card, our fanuus 

JAWS, - 

Level D kiL (CHECK 0NE| . D 4kon-board . . . HHS 
plus H PfcT: D 16k SlDQ "JAWS"; . . . Sli9 S5 plua $2 
PW:D 33k SlOO "FAWS" . . . 9191.16 plus 12 Pal* ; □ 4ftk 
SlOO "MHrS" ■ ■ ■ 1M1.S3 plus 92 PIE*; □ 94k SIM 
"|AW5\. 929Bi»plutS2Par, 
LEVEL Y. - An importani "building block:" il adivalei 
iJ-.i-Bk ROM/EPROM ipn on Ihe motherboard. Now jusl 
plug in one *k Mkroaoft BASIC or your own custom 
programs 

□ Level E kl! . . - *5-»! plus HK P*l. " 
BASIC — li> 'he Isngusge thai allowi you lo 



ORDER A SPECIAL-PRICE 

EXPLORER/85 PAR— THERE'S 

ONE FOR EVERY NEED. 



D Begmncr Pak (Save 926,00) — Ynu rh Level A (Ter- 
minal Version) with Monilor Source Lilting (525 value) 
AP-1 . S-amp- pow^r supply, Intel 8065 Users Manual . . . 
ffu-jr 9193.95) SPECIAL. 9169.95 plusS4P&l.* 
u EKperimenler Pak (Save S53.40J — You gel IjtvpI A 
(Hex KeypadyDisplay Version] wLth Hex Keypad^ 
Diaplay. Intel SOU User Manual. Level A Hex Monitor 
Source Luting, and AP-lJ-amp. power supply . . . (Reg. 
9279.35) SPECIAL 1319.96 plus SSPftl * 
a Specinl Microaofl BASIC Pak (Save3KU.ua)— You eel 
Levels A (Terminal Version). B, Q (4k RAM}, E. Bk 
Micioaofl in ROM. Inlel BCflS User Manual. Level A Moni- 
1of Source Lilting, and AP-1, 1-amp power supply 
FReg. S43D TO|. SPECIAL !£»-« ply* S7 P*[.* 



□ ADD A ROM-VERSION TEXT ED1- 
TOR/ASSKMHLKK (ftrquircs levels. B 
and D OT SlOO Memory) . . . f -99.95 plus 

$2 P41 " 



Starter 6" Disk Syitcrn — Includes Level A B floppy duk 

controller, one CDC 9" disk-drive, two-drive cable, two 
SlDO connectors; just aid your own, power supplies, 
cabineti and hardware . . . □ (Reg. JTDGS DQ> SPECIAL 
fm.96 plus 113 Pftl. \ . . □ 32k Slarlcr System, I1M5.95 
plus 113 P*l* 4Ak Slarler System. 91099.99 plus $33 
Pal.* □ 04k SJarterSyslflm. »llli« plus 113 Pftl * 
D Add la any of above Explorer iLeel cabinet. AP-1 five 
amp. power supply, Level C with Lwo SlDO ctmnedors. 
disk drive cabinet and power supply, two sub-D connec- 
tors for connecting your printer and lermlnal . . . (Reg. 



$223 95] SPECIAL (llB-flS p| w 913 Pt3. * 

D Complete Mk System, Wired & felled. , 



ilGJOJM 



TEXT EDITOR/ASSEMBLER — The edLlotfaaaembJer 

is a software tool {a program) designed la ai mplify Ihe task 
of writing programa. As your programs become longer 
and more complex, ihe assembler can save you marry 
hours r>f programming lime. This somvare Includes an 
editor program lhal enters the programi you wnte. makes 
changes, and saves the programs on cassettes. The assem- 
bler performs (he clerical Laak of tranalstingsymbolic 
code Into ihe computer-readable oh^ed code The editor/ 
assembler program It available cither in cassette or a 
ROM version. 

D Editor/Assembler (Cassette version; requires Level 
"B" and Bk (mm,) or RAM — we suggest i«k "1AWS" — 
see above) . . . sSB.as pluj C Pat.* 
□ Editor 'Assembler (ROM version, supplied on an SlOO 
card: requires Level Band 4k RAM (nun. t — we suggest 
eilher Level D or Iflk " [AWS") . . . 99MS plut 92 PftV* 
■' FLOPPY DISK — A remarkable building block 
Add our S" floppy disk when you need faster operation, 
more convenient program storage, perhaps a business ap- 
plication, and acceia to Ihe literally thousands oFprognnu 
and program languages available loday. You limply plug 
Ihem into your EKplo^er/HS disk syslem — il accepts all 
IBM-formatted CP/M programs. 
D fl" Floppy Drsk Lhive . . . tattLsB plus ill Pftl •* 
O f'toppy Controller Card . . .. 9199.96 plus $2 Pa t. * 
O Diik Drive C4binn k Power Supply . ' 
13 Pftl." 

D Drive Cables (ael up f">r two drive*} . 
ll.&OPftl* 

II CP/M 2.2 Disk Operating Syslem; includes Text 
Editor'Aaaembler. dynamic debugger, and other features 
that give your Exptorer/flS access 1o thousands of enisling 
CP/M-based programs . $150.00 postpaid. 
NEED A POWER SUPPLY? Consider our AP-1. H Can 
supply alt i he power you need for a Fully expanded Ex- 
pSorer/S3 (nolc: disk drives havelheirown power supply). 
Pfm Ihe AP-1 fits neatly into the attractive Explorer sleel 
cabinet (see below). 

D AP-1 Power Supply ki1 (BV 9 5 amps] In deluxe steel 
cabinet . . . 93H9B pi , r. 12 PM ' 
NEED A TERMINAL? We 
Offer you ehoic«: Ihe tcMl ex- 
pensive one Is our Hex 
Keypad/Display kll that dis- 
plays ihe information on a 
c-lculatOr-lype screen. The 
Olher choice Is our ASCII 
Keyboard/Compuler Terminal 
kit, thai can be used with either 



Gphia 
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f.j Special! Complete Business Software Pak (Save 
S625.O0}— Includes CP/M 2.2 Microsoft BASIC. General 
Ledger, Accounts Receivable, Account* Payable. Payroll 
Package . . . (Reg. £1325] SPEC1 AL SH9.9S postpaid. 



Continental Credit Can) Buyers Oulskfc Connecucul: ■ 

TO ORDER 
Call Tbll Free: 800-243-7428 ; 

To OrtJw Froen ConnectfcuL or For Tcchnicjl ■ 
AMia lance. «]| |^>3| 354-3373 

.^^__ ■ 

j^ (dip and mail entire adf^y^ 

■ 
SEND ME THE HEMS CHECKED ABOVE 

Total Enclosed (Coon Rrtidcnts add tales taxk 9 si 

Paid by; ■ 

D Personal Check D Caahier'a Checkrtvtoney Order ■ 

■ 
□ VESA Q MASTER CARD (Bank No )J 



_ Exp, Date _ 



City- 



V^ 




t ,ETRONICS Kesearch&DevelopmentLtd.: 

BA333 Lit<;hfi(;ld Road, New Milford. CT 06776 
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ware from which to choose. Even so, Some 
Common BASIC Programs from Osborne/ 
McGraw-Hill would be a useful addition lo 
almost anyone's software library. 

This cassette tape for the Commodore PET 
computer is based on the 76 programs con- 
tained in the book of the same name by Lon 
Poole and Mary Borchers. 

To begin with, the idea of 76 programs on 
one tape is quite unusual. The programs are 
labelled wiih numbers corresponding to the 
pages where their description and lislings are 
found in the source text. Originally Lestcd on 
the Wang 2200 computer, the programs have 
been modified to run on the PET. The changes 
consist mostly of adjustments to scale the CRT 
display of some programs for the PETs 40- 
character line size. Apparently because of the 
general intent to make those programs ma- 
chine independent, graphics are avoided except 
for the plotting routines lhal use universally 
available characters. 

Computer hobbyists interested in any of the 
programs will find the absence of the pain of 
entering and debugging the programs well 
worth the tape's purchase price. The tape for- 
mat also encourages you to try programs that 
may at first not seem to be your cup of tea. 

The tape will give you a fast start toward 
justifying the expense of your machine. In par- 
ticular, the math section is very helpful. The 
programs cover topics ranging from simple 
algebra and geometry through complex chi- 
square distributions and N'^-order regression. 
One program will solve a large set of simulta- 
neous equations. 

Other areas covered include finance, the 
home, and "general interest." Financial and 
math programs are by far in the majority. 

The financial programs calculate mortgage 
amortization tables and the future values of an 
investment. Recipe-cost calculations, an alpha- 
betizing routine, and a day-of-lhc-week pro- 
gram round out the collection. 

The map check program, for example, takes 
the measurements found on a deed (angles, 
length of side, etc.} and calculates the land 
area. The day-of-the-week program may be 
useful to biorhythm enthusiasts who want to 
create something more complicated, using that 
program as the starting point. 

Studying the programs will expand the 
knowledge of the beginning and intermediate 
level BASIC programmer. The purchasers 
should also seriously consider buying the book 
since it contains sample runs, suggestions, and 
remark statements that have been eliminated 
from the taped programs. 

Some Common BASIC Programs — also 
available for the TRS-80 — is recommended to 
intermediate-level computer hobbyists and to 
others who want a handy source of problem- 
solving routines. It sells for SI 5 and is available 
at local computer stores, or directly from the 
publisher, Osborne/McGraw-Hili, 630 Ban- 
croft Way, Berkeley, CA 94710. R-E 
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Sabtronics. 

An entire range of low-cost, 

top-quality instruments. 




A. 2010A — $99.00*, B. 201 5A — $119.00*, C. 8610 A — $119. 00*, D. 5020A — $129.00** 
E. 8000B— $239.00**, F. 2035 A — $79.00*, G. 2037A — $99.95* 
Prices subject to change without notice. 



Sabtronics revolutionized the 
market with the first low-cost, 
high-performance Digital 
Multimeter. Now we have an entire 
range of outstanding instruments in 
a reasonable range of prices. In fact, 
nobody can beat us in our 
price/performance ratio. And we 
can sell at a low price for some very 
good reasons. Our engineers design 
high performance products to be 
built at a low cost. And we refuse to 
stick on high mark ups. Plus we 
make sure your price stays low by 
selling directly to you. Because we 
seE so many instruments, we don't 
have to charge a high price. 
Naturally, we also offer all the 
helpful accessories you might want. 
And all our products are under 
warranty for good quality and high 
performance. In addition, you get 
from us the same quality aftersale 
service as any high priced 
instrument manufacturer. With 
Sabtronics instruments available, 
there's no need for you to spend a lot 
of money to do highly accurate 
testing and measuring. 

2010A 3Vi Digit LED DMM 

2015A3W: Digit LCD DMM 

8610 A 600 MHz 8 -Digit Frequency Counter 

81 10 A 100 MHz 8-Digit Frequency Counter 

5020 A 1Hz to 200 k Hz Function Generator 

8000B 1 GHz9-Digit Frequency Counter 

8610B 600 MHz 9-Digit Frequency Counter 

2035 A V6 Digit LCD Handheld DMM 

2037A 3Vj Digit LCD Handheld DMM 

* price in kit form. Also available factory assembled, 

tested, and calibrated. Call us for prices. 
**price fully assembled, tested, and calibrated. 
Call us for more information: 
(813) 623-2631 (9am to 5pm EST) 
Making Performance Affordable £ 
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Learning 
electronics 
is no picnic 
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At any level it 
takes work and 
a few sacrifices* 
Bui with OF, 
it's worth it. 







Whoever said, "The best things in life 
-e free" was writing a song, not living 
life. Life is not just a bowl of cherries, 
rid we all know it. 

You fight for what you get. You get 
hat you fight for. If you want a 
iorough, practical, working knowl- 
dge of electronics, come to CIE. 

You can learn electronics at home 
y spending just 12 hard-working 
ours a week, two hours a day. Or, 
'ould you rather go bowling? Your 
uccess is up to you. 

At CIE, you earn your diploma. It 
; not handed to you simply for putting 
i hours. But the hours you do put in 
rill be on your schedule, not ours, 
'ou don't have to go to a classroom, 
"he classroom comes to you. 

Vhy electronics training? 

Today the world depends on 
echnology. And the "brain" of 
echnology is electronics. Every year, 
companies the world over are finding 
iew ways to apply the wonders of 
;!ectronics to control and program 
nanufacturing, processing. . .even to 
:reate new leisure-time products and 
iervices. And the more electronics 
ipplications there are, the greater the 
teed will be for trained technicians to 
teep sophisticated equipment finely 
:uned and operating efficiently. That 
means career opportunities in the 
;ighties and beyond. 

Which CIE training fits you? 

Beginner? Intermediate? Advanced? 
CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 

1. No previous electronics knowledge, 
but do have an interest in it; 

2. Some basic knowledge or experience 
in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and fit 
where you start, then go on from there 
to your Diploma, FCC License and 
career. 

Many people can be taught 
electronics. 

There is no mystery to learning elec- 
tronics. At CIE you simply start with 
what you know and build on it to 
develop the knowledge and techniques 
that make you a specialist. Thousands 
of CIE graduates have learned to 
master the simple principles of elec- 
tronics and operate or maintain even 
the most sophisticated electronics 
equipment. 

CIE specializes exclusively in 
electronics. 

Why CIE? CIE is the largest 
independent home study school that 
specializes exclusively in electronics. 
Nothing else. CIE has the electronics 
course that's right for you. 

Learning electronics is a lot more 
than memorizing a laundry list of 



facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments in the industry. 
It's built on ideas. So, look for a 
program that starts with ideas and 
builds on them. Look to CIE. 

Programmed learning. 

That's exactly what happens with 
CIE's Auto-Programmed* Lessons. 
Each lesson uses famous "programmed 
learning" methods to teach you 
important principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
gear (the things you see in technical 
magazines) to actually let you perform 
hundreds of checking, testing, and 
analyzing projects. 

Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can be 
sure it will be reviewed, graded and 
returned with appropriate 
instructional help. When you need 
additional individual help, you get it 
fast and in writing from the faculty 
technical specialist best qualified to 




answer your question in terms you can 
understand. 

CIE prepares you for your FCC 
License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 
government -certified proofofyour 
knowledge and skills. It sets you apart 
from the crowd. 

More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 graduates 
who take the exam get their licenses! 
You can be among the winners. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

Today is the day. Send now. 

Fill in and return the post age- free 
card attached. If some other ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete 
information on independent home 
study. For your convenience, we'll try 
to have a CIE representative contact 
you to answer any questions you may 
have. 

Mai! the card or the coupon or write 
CIE (mentioning name and date of 
this magazine) at: 1776 East 17th 
Street, Cleveland, Ohio 44114. 



tern shown on 
oscilloscope screen 

is simulated. 



CIE 



Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street. Cleveland, Ohio 4^11-4 
Accredited Member National Home Study Council 

□ YES ... 1 want to team from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog... including details about the Associate Degree program... plus my 
FREE package of home study information. 
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Check box for G.l. Bill bulletin on Educational Benefits: D Veteran 

MAIL TODAY! 
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Mdu can't beat 
The System. 

The Experimenter System™— a quicker transition from imagination 
through experimentation to realization. 
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When you have a circuit idea that you want 
to make happen, we have a system to make it 
happen quicker'n'slicker'n ever before: The 
Experimenter System. 

You already know how big a help our 
Experi mentor solderless breadboards can be. 
Now we've taken our good idea one step farther. 
Twice. 

We've added Experi mentor Scratchboard 
workpads, with our breadboard hole-and-con- 
nection pattern printed in light blue ink. To let you 
sketch up a layout you already have working so 
you can reproduce it later. 



Experimenter Matchboard™ pre-drilled PCBs. 



With Experimentor Matchboard you can 
go from breadboard to finished nonstop! We've 
matched our breadboard pattern again, this time 
on a printed circuit board, finished and ready to 
build on. All for about $2.70* 

There's even a letter-and-number index for 
each hole, so you can move from breadboard 
(where they're molded) to Scratchboard™ 
(where they're printed) to Matchboard™ (where 
they're silkscreened onto the component side) 
and always know where you are. 

When you want to save time and energy 
you can't beat The Experimentor System. 
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70 Furton Terr , New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227 

OTHER OFFICES: San FranciSCO (415) 648-061 I, TWX 910-372-7992 

Europe Phone Saffron-Walton 0799-21682. TLX 6W7 

Canada: Len Finkler Ltd.. Downsview, Ontario 



Smarter tools for testing and design. 

GLOBAL 



Call toll-free for details 
SPECIALTIES 1 800 243 6077 

mm ™^^"*"" ■"■ «™^^ Dunnq business hours 

CORPORATION 



•Suggested U.S. resale Prices, specifications subject Id change witfioul notice © Copyright 1981 Global Specialties Corporation. 
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„DLESS PORTABLE TELEPHONE IS 

one of the latest conveniences available 
for use in the home, business, or indus- 
try. It is portable and lets you take tele- 
phone calls while you are anywhere 
within 300 feet of the base telephone. 

ist think of the convenience and ad- 
ntages of being able to answer the 
ephone while you are mowing the 
vn or out shoveling snow. 
Some of those little cordless tele- 
phone extensions are for incoming calls 
only. Other, more sophisticated, sys- 
tems offer all the features of a full-ser- 
vice telephone. You can make calls as 
well as take them; you get push-button 
operation on any type of phone line — 
either Touch-Tone or rotary dialing. 
And in some of those units, the remote 
one has an automatic re-dial feature. 
You simply press a button and the in- 
ternal memory recalls the last number 
entered and re-dials it automatically. 
Some, like the Rovafone Rovette, also 
have an intercom function. 

The cordless telephone 

The basic system consists of two 
parts: an AC-powered base unit that 
plugs into the telephone line and a 
hand-held portable unit that lets you 
swer your telephone from almost 
ywhere within a range of about 300 



feet. The portable unit operates from 
rechargeable nickel-cadmium batteries 
that can be recharged by a charger built 
into the base unit. 

The cordless telephone operates as a 
"low-power" device authorized under 
sections of Part 15 of the FCC Rules 
and Regulations, Modulation may be 
either AM or FM. Some systems have 
duplex operation (you talk and listen in 
a normal manner) while others use 
simplex operation — tike CB and other 
two-way radio systems: push-to-talk, 
release-to-listen. 

In addition to the voice transmis- 
sions, each cordless telephone unit 
transmits one or more control tones 
that perform such functions as bringing 
up dial tones, alerting the remote unit 
to an incoming call, and "hanging up 
the phone" when the call is completed. 

The frequencies available for cord- 



less telephones are four c 
1.6- to 1.8-MHz band { 
apart) and five channels in the 49-MHz 
band. For example, the Radio Shack 
model ET-300 DUoFONE and the 
Cobraphone model CP-I5S (from the 
Dynascan Corporation) are pre-set at 
the factory to one of four channels. To 
provide duplex operation, each channel 
has one frequency in the 1.7-MHz band 
and one in the 49-MHz band. Base-sta- 
tion transmit-frequencies are 1.665, 
1.695, 1.725, and 1.755 MHz while cor- 
responding portable-to-base frequencies 
are 49.830. 49.845. 49,875. and 49.890 
MHz. On the other hand, the Freedom 
Phone from Electra transmits and re- 
ceives on the same frequency. One 
channel in the 49-MHz band is used. 

[n the Maraphone (Mura Corpora- 
tion) series of cordless phones both 
base and remote units also transmit and 
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If you've ever miss< d 
unable to reach yot -phone in time, you'll understand why 
cordless phones art so popular. Here's an in-de pth look a t 
how they work. ( 




receive on the same radio frequency — 
49.860 MHz. The designers have de- 
veloped a unique simplex system that 
gives the remote unit priority. The 
party using the portable telephone con- 
trols the functions of both stations. 

Now, let's look at some of the un- 
usual circuit applications in the Mura- 
phones. The Muraphone Cordless Ex- 
tension Telephone is available in two 
systems: the MP-tOOjiQl answer-only 
system and the MP-300130! full-feature 
dial-out system. The circuits covered 
here are those in the MP- 1001 10 1. 

The MP- 10! base station connects to 
the telephone line and plugs into a 
standard 117-volt. 60-Hz AC outlet. 
The MP-100 portable is a battery- 
powered hand-held unit small enough 
to fit into a pocket or clip onto a belt. 

How the cordless phone operates 

The MP- 1 001 tOt system can be op- 
erated in three modes: 1) Answer-only 
telephone: The party with the portable 
unit can take calls but cannot make 
them. 2) The Intercom Mode permits 
the base and portable units to be used 
as a wireless intercom without inter- 
fering with normal telephone service. 3) 
in the Pager/Call Interceptor/Transfer 
mode, a person answering the regular 
telephone can transfer the call to the re- 
mote unit. The user in the house can 
"page" the remote, speak privately 
through the intercom to find out if the 
remote party will accept the call, and 
then transfer the call or hang up. (The 
outside caller is on "hold" and cannot 
hear the exchanges between the base 
and portable units.) The party in the 
house can stay on the line and make it a 
three-way conversation. 

The base and portable units transmit 
on 49.860 MHz. To give the portable 
priority, a pulse oscillator in the base 
circuit is turned on when an incoming 
call is received or when the intercom 
button is pressed. The oscillator sup- 
plies two 460-millisecond pulses each 
second, along with two 40-millisecond 
gaps. The base transmitter is on and its 
receiver is off when the 460-millisecond 
pulses are present. During the 40-milli- 
second gaps the base transmitter is off 
and its receiver is on. 

An incoming call (or pushing the 

INTERCOM button) activates the base 

station. Its transmitter starts sending 

460-millisecond bursts of 49-MHz RF, 

modulated by a 1 000- Hz tone. That 

modulated signal is received by the 

portable unit and the user hears 1000- 

ut Hz "beeps." The person with the re- 

y mote unit extends the collapsible anten- 

O na and presses the push-to-talk but- 

|E ton. A 49-MHz carrier, modulated by 

JD 7000-Hz, is transmitted by the remote 

uj and received by the base during the 40- 

o millisecond periods that its receiver is 

g active. 

c The 7000-Hz tone is fed to a 7000-Hz 



decoder. As long as the decoder is re- 
ceiving the 7000-Hz tone, it shorts the 
squarewaves from the pulse generator 
and locks the base unit in the receive 
mode. At the same time, the 7000-Hz 
tone actuates a relay. One set of relay 
contacts connects the 600-ohm winding 
of an audio transformer across the tele- 
phone line. That "picks up" the phone. 
The relay is latched by a second set of 
contacts. 

As long as the push-to-talk button 
is pressed, the user at the remote unit 
can talk to the calling party through the 
base unit, The remote's carrier is 
modulated simultaneously by speech 
and the 7000-Hz tone. The speech is de- 
tected, amplified, and fed to the tele- 
phone line through the audio trans- 
former. The remote returns to the re- 
ceive mode when the push-TO-talk 
button is released. The base no longer 




THIS MODEL 3S0O FREEDOM Phone from Elec- 
tro Is small enough to fit In a shirt pocket. 

receives the 7000-Hz tone so the out- 
side caller (or the person using the in- 
tercom function) can talk to the remote. 
The signal from the telephone line is fed 
through the audio transformer and an 
amplifier, and used to modulate the 
base's 49-MHz carrier. The short 40- 
millisecond gaps in the transmission are 
hardly noticeable. 

At the end of the conversation, the 
person using the remote unit presses 
the LINE release button to "hang up" 
the phone. The remote unit's RF carrier 
is now modulated by a 4.5-kHz tone. 
That signal is received by the base 
during the 40-millisecond gap and 
applied to a 4.5-kHz tone decoder. The 
decoder output causes the relay to open 
and release the telephone tine. The base 
is now standing by, ready for the next 
incoming call. 

In the intercom mode of operation, 
the telephone is connected in series 
with the B+ supply across a winding of 
the line transformer. The carbon micro- 






phone-element varies its resistance as 
the user speaks. That modulates the 
current flowing through the transformer 
winding. The speech voltage induced in 
the other transformer windings is used 
to modulate the base unit's RF carrier 
and is received at the remote unit. 
From here on, the operation is the same 
as with an incoming call. 

Circuit analysis 

Schematic diagrams of the MP- 100 
remote and MP-I0I base are shown in 
Figs. I and 2. respectively. Refer to 
those diagrams as we discuss the cir- 
cuits and their operations in greater de- 
tail. Let's start with the remote shown 
in Fig. 1, 

The receiver section is a standard 
single-conversion superhet receiver 
with an RF amplifier, a crystal-con- 
trolled oscillator/mixer, and a two- 
stage IF circuit. When the PUSH-TO- 
TALK button is in the receive (R) posi- 
tion, any signal from the base unit is de- 
tected, amplified, and fed to the speaker 
through the lower secondary on T7, the 
audio output and modulation trans- 
former. 

When the push-to-talk button is 
held down in the transmit (T) position, 
the 8-ohm loudspeaker is used as a 
microphone feeding the base circuit of 
amplifier Q5. After futher amplification 
in the push-pull output stage, the 
speech signal appears in the upper 
secondary winding of the modulation 
transformer. At the same time, B+ 
voltage is applied directly to the trans- 
mit oscillator (Q 12). The B+ for the RF 
final amplifier passes through the 
secondary of T7 so Ql3's collector cur- 
rent is modutated by the audio signal. 
The modulated RF appears across tank 
coil L6 and is fed to the antenna 
through low-pass filter LI, L2, L3, CI, 
C2. and C3. 

While the push-to-talk button is in 
the transmit position, B+ is applied to 
the 7-kHz phase-shift oscillator (QI0) 
through diode D5. The 7-kHz tone is 
fed through a buffer to the primary of 
the driver transformer. After amplifica- 
tion, that 7-kHz signal modulates the 
RF output stage along with the speech. 
When the modulated signal reaches the 
base unit, the 7-kHz tone is decoded 
and used Co latch the base in the receive 
mode. 

When the conversation is over, the 
user releases the push-to-talk button 
and presses the line release button 
on the portable phone. That applies op- 
erating voltage to the 4.5-kHz tone gen- 
erator (Q9), buffer Qlt, the transmit 
oscillator and final amplifier, and to the 
audio stages. The 4.5-kHz tone modu- 
lates the 49-MHz carrier and is used by 
the base to activate the line-release 
(hang-up) circuits. 

Although the remote unit is in the re- 
ceive mode, the receiver circuit is dis- 
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FIG. 2— SCHEMATIC DIAGRAM Of the Muraphone model MP 100 base unit 
supplied by a 10-vott DC adaptor. Translator 018 la a voltage regulator. 



abled by closing ihe line release 
switch. Normally, the entire receiver 
front-end (Ql through Q4) is supplied 
with B+ through the emitter-collector 
section of Q8. (Note that Q8 is called 
"Line Release Switch" in Fig. 1.) 
Diode D3 is back-biased so Q8's base 
current cannot flow through to Q 12 and 
QI3 in the transmitter RF circuits. 

As the line release switch closes, 
Q8's base and emitter are tied together 
through D3, a germanium diode. The 
diode turns on. The voltage drop across 
D3's junction is less than the base- 
emitter junction voltage of Q8, a silicon 
transistor, so Q8 turns-off. That breaks 
the B+ path to the receiver RF and IF 
circuits. 

The base circuits 

Refer to Fig. 2 as you follow the de- 
tails of circuits in the base unit. Power 
for the base is supplied from a 10-volt 
DC adaptor through Q18, a voltage 
regulator. No voltage is applied to most 
of the sections until the station is acti- 
vated by an incoming phone call. 

When the phone rings, a 20- to 60-Hz 
AC voltage appears on the telephone 
line. In the U.S. it ranges between 40 
and 150 volts RMS riding on 52.5 volts 
DC. This voltage is tapped off the R 
and G terminals of the 4-prong modular 
plug and applied across neon lamp NEI 
through R 16 and a voltage-doubler cir- 
cuit consisting of CI3, DI5, and D16. 
Light from the neon lamp is directed to 
photocell VR1, causing the photocell's 
resistance to drop. The initial resistance 
change produces a pulse through Q4, 
turning it on along with Q3 and Q2. 
Transistor Q2 saturates and supplies 
power throughout the base circuit as 
long as the ringing continues. 

Pulse generator IC2 delivers two 460- 
millisecond positive pulses per second. 
Thus, there are two 40-millisecond gaps 
in the output each second. The 460- 
rnillisecond pulses turn on Q6, the elec- 
tronic send- receive switch. The 40- 
millisecond gaps turn it off because the 
output of IC2 is at zero volts. Thus, 
when Q6 is on it supplies the base cur* 
rent necessary to turn on Q5, the 49- 
MHz transmitter oscillator. The oscilla- 
tor drives the final RF amplifier (Q19). 
Any audio appearing at pin 5 of the 
LM386 modulator IC modulates Q19's 
collector current. The modulated RF 
signal is fed to the antenna through a 
low-pass filter network. 

When the ring signal turns on Q2, B+ 
voltage for the 1-kHz oscillator (Qt) 
flows through the relay coil. The cur- 
rent drawn by Ql is low and, since 
there is no path to ground, the relay re- 
mains unenergized. Full supply volt- 
age — minus the small DC drop across 
the relay coil — is applied to the Ql cir- 
cuit. Its output modulates RF amplifier 
QI9 and the 1-kHz tone is heard in the 
portable unit to alert the user to the in- 




BASE AND REMOTE units of the Cobra model 
CP-1SS cordless telephone tram Dynascan. 

coming call. 

When the send-receive switch (Q6) is 
turned on by the ring signal, it also 
biases on diodes D8 and D9, located be- 
tween the emitters of the mixer and 
first IF amplifier in the receiver circuit. 
Heavy currents flow through emitter 
resistors R33 and R35 and develop volt- 
ages that bias Q 10 and QH to cutoff. 
That is how the receiver is turned off 
while the base unit is transmitting the 
1-kHz "ring" signal to the portable. 

During the 40-millisecond gap, elec- 
tronic switch Q6 is turned off, the RF 
transmit circuit is disabled, and the re- 
ceiver is turned on. 

When the user at the remote nunit 
hears the I -kHz beep, he answers by 
pressing the push-to-talk switch. The 
remote then sends a 7-kHz tone to the 
base unit. That tone is received during 
one of the 40-millisecond periods that 
the receiver is turned on. The signal 
passes through the RF and IF circuits 
and the detector. The 7-kHz tone is re- 
covered across R4I and R42 and pro- 
cessed by audio amplifiers Q13 and QI4. 



CORDLESS TELEPHONES 
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responding number on the Free In- 
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The 7-kHz tone is fed from the 
emitter of QI4 to the inputs (pin 3) of 
the 7-kHz and 4.5-kHz tone decoders 
(IC4 and IC3) and to the base of buffer 
Q7. The outputs of IC3 and Q7 are not 
affected by the 7-kHz tone, but IC4*s 
output pin (pin 8) is clamped to ground. 
Now, a DC path is completed through 
the relay, D4, and IC4 pin 8 to ground. 
That energizes the relay and closes iLs 
contacts. Contact RY2 connects the 
primary winding of the line transformer 
across the telephone line. That "cap- 
tures" the line — in effect, picking up 
the receiver. 

The ringing stops when the line is 
captured, so the power-on logic circuit 
(Q2. Q3, and Q4) is turned off and con- 
versation can begin. Now that the bot- 
tom end of the relay coil is brought 
close to ground (via its connection 
through IC3), the voltage at this point is 
too low to keep Ql oscillating. There- 
fore, the !-kHz "ring" signal is cut off. 

Finally, as relay contact RYI closes, 
it supplies voltage through D5 to alt the 
other circuitry in the base station, re- 
placing Q2 as the current path. Contact 
R Y I , in closing, also supplies a bias to 
Q8*s base that tums the transistor on. 
Relay coil current now flows through 
Q8. So, as long as Q8 is conducting and 




MURAPHONE MODEL MP-T00 cordless exten- 
sion telephone. This model Is a receive-only unit 

contact RYI remains closed, the relay 
remains energized and the line remains 
captured. 

During the time that the 7-kHz tone 
is being received at the base unit— any 
time that the remote's fush-to-talk 
button is pressed — the ground potential 
at pin 8 of IC4 is connected through D7 
to the base of Q6. Transistor Q6's base 
is thereby shorted to ground and Q6 is 
kept turned off. Thus, the base trans- 
mitter is off and the receiver is turned 
on for as long as the remote unit is 
transmitting. 

Speech is transmitted from the 
portable unit along with the 7-kHz tone 
and is detected and fed to the same 
points as the tone. Speech signals do 
not affect the decoders. Buffer Q7 is an 
emitter-follower with a high-frequency 
roll-off (the I -^F capacitor and half the 
center-tapped winding of the line trans- 
cow tinued on page 72 
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A great amount of interest has been shown recently in 
negative-ion generators. Build one yourself and see how it 
benefits you. 

RONALD E. PYLE 



WITHIN THF. LAST SEVERAL YEARS, 
negative-ion generators have found in- 
creasing popularity. Many benefits 
from exposure to negatively ionized 
oxygen have been claimed.* For ex- 
ample, some experimental evidence 
indicates that certain respiratory ail- 
ments can be alleviated; migraines, 
acute anxiety, and depression can be 
reduced or eliminated, and seriously 
burned patients can experience reduced 
pain and infection, and accelerated 
healing. 

Physiologically, it has been found 
that in atmospheres containing an ex- 
cess of positive ions, serotonin, a 
stress neuro-hormone that inhibits 
oxygen absorption in the body, is pro- 
duced in the blood and carried through- 
out the circulatory system. An excess 
of serotonin can restill in dizziness, in- 
ability to concentrate, fatigue, migraine, 
depression, and shortness of breath. 
Negative oxygen ions, on the other 
hand, cause the degradation of serotonin 
into a harmless by-product. 

Because an oxygen molecule in air 
contains unpaired electrons it can readily 
accept an electron produced by natural 
or artificial means to become a relative- 
ly stable negative ion. 

Negative oxygen ions can be pro- 
duced efficiently and safely using the 
high -voltage corona-discharge method, 
High- voltage negative DC of approxi- 
mately -6000 to -9000 volts is used to 
charge the lip of an emitting needle. 
That results in the production of a large 
quantity of electrons that are emitted at 

•Voisinet. Roger Journal of Environmental 
Sciences. July/August 1978. pp. ee - 29. 



high velocities from the tip due to the 
large accelerating potential. The rela- 
tively high -energy electrons that are re- 
leased react with the oxygen molecules 
in the air to produce the desire negative 
oxygen ions. 

How it works 

Figure I shows a simple, low-cost 
circuit based on the high-voltage 
corona-discharge method. The NE555 
is used in the astable mode. It produces 
a continuous squarewave at a fre- 
quency of approximately 40 Hz and duly 
cycle near lOTr at pin 3. This square- 
wave output is then coupled through R3 
to a Darlington transistor pair(Ql, Q2) 
that is used to switch the primary of a 
standard 12-volt three-terminal auto- 
mobile-ignition coil. 

The high-voltage. AC output from 
the ignition coil is then half-wave recti- 
fied by connecting it to the cathode of a 
45,000-voIt high-voltage diode assembly 
using standard high-voltage ignition 
wire. (Note the polarity of the diode 
carefully.) The resulting negative DC is 
then filtered by high-voltage capacitors 
C4, C5, and C6. A common sewing 
needle is used as the electron -emission 
source, and its blunt end is soldered to 
the anode end of the high- voltage diode 
assembly (often referred to as a stick 
diode). 

In Fig. 2. a simple, unregulated, 
power supply for the negative-ion gen- 
erator is shown. The output of power 
transformerTI is half-wave rectified by 
D2, current limited by R.\ and filtered 
by capacitor C7. The power supply pro- 
duces (under load) approximately 10 
volts for the circuit. 
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FIG. 1— SCHEMATIC DIAGRAM of the negallve-lon generator. The NE555 is used In the astable mode. 
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PARTS LIST 

Resistors % watt, 5% unless otherwise 
indicated 

R1 — 300,000 ohms 

R2 — 30,000 ohms 

R3— 1000 ohms 

R4 — 1.5 ohms. 10 watts 

R5— 5 ohms, 10 watts 

Capacitors 

C1 — 0.01 fiF, 50 volts, ceramic disc 

C2, C3 — 0.05 |*F, 1°° volts, ceramic disc 

C4-C6— 390 pF, 6000 volts, ceramic disc 

C7— 1000 uF. 35 volts, axial lead electrolytic 

Semiconductors 

D1— ECG513 45,000-volt diode array 

D2— 1 N3880 

Q1— 2N2102 NPN transistor 

Q2— MJE3055 NPN transistor 

IC1— NE555 timer 

LI — 12-voit, three terminal, automotive 

ignition coil 
j T1 — power transformer, 12.6 volts, 3 amps 

Miscellaneous: PC board, perforated 
board, or IC breadboard; four-inch diam- 
eter PVC pipe with end-caps; high-volt- 
age automobile ignition wire; hookup 
wire; heat sink, mica washer, and heat- 
sink compound; terminal strip; alumi- 
num bracket material; line cord; Vi-amp 
fuse; hardware, etc. 
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FIG. 2— THIS SIMPLE, UNREGULATED, POWEH SUPPLY produces approximately 10 volta tor the 
negative-Ion generator. 



Construction 

The circuit in Fig. I can be built easily 
on a small (VA x 2Va inches) piece of 
perforated board, prinied-circuit board, 
or universal IC breadboard, as shown 
in Fig. 3. Transistor Ql does not need 
to be heat-sjnked as its load current 
(Q2's base current) requirements and 
therefore the transistor's power dissi- 
pation are not excessive. However. Q2 
is mounted off the circuit board and 
heat-sin ked for thermal overload pro- 
tection as shown in Fig. 3. Because the 
MJE3055's (Q2) mounting tab is tied to 
the collector, care must be taken to 



isolate the mounting tab from ground. 
That is done by using a mica washer 
and heat-sink compound between the 
transistor's case and the heat-sink, and 
mounting the transistor using a nylon 
bolt. 

The + 1 0- volt power supply shown in 
Fig. 2 was built to allow for a compa'ct 
installation, A right-angle aluminum 
bracket made from a VA x 3-inch piece 
of 3/32-inch aluminum sheet was 
epoxied to the top of the power trans- 
former, Tl. as shown in Fig. 4. A 
seven-lug terminal strip was then 
epoxied to the bottom of the aluminum 
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FIG. 3— THE ION-GENERATOR circuit Is bultt on 
a small piece of circuit board. Transistor Q 2 Is 
mounted next to the board and should be heat- 
slnked as shown. 
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FIG. 4— A RIGHT-ANGLE BRACKET Is epoxied 
to the top ol transformer Tl. The circuit board Is 
mounted on the bracket using Vi-inch plastic 
stand-offs. The connections lo the Ignition coll, 
and (he lead (rom the coil's high-voltage ter- 
minal, will be concealed by Ihe PVC pipe in the 
completed project. 



bracket for component mounting as 
shown in Fig. 5. The power-supply 
components — rectifier D2, power re- 
sistor R5, and filter capacitor C7 — are 
then soldered to the terminal strip. The 
small cireuili board and Q2 (mounted 




FIG. 5— ALL POWER-SUPPLY components, ex- 
cept Tl, are mounled on a terminal strip thai Is 
epoxled to the bracket 




FIG. 8— INTERIOR VIEW of the top PVC cap. 
Rectifier D1 and capacitors C4, CS. and C6 are 
shown. 




FIG. 7— A COMMON SEWING NEEDLE Is used 
as the electron-emission source. The blunt end 
of the needle is soldered to the anode ol the 
rectifier. 



on its heat sink) are mounted on the 
other side of the bracket. Epoxy Q2's 
heat sink directly to the bracket, and 
mount the circuit board, using !4-inch 
plastic stand-offs and epoxy, as shown 
in Fig. 4. 

Another piece of 3/32-inch aluminum 
sheet measuring approximately 2 ! /i * 2'/i 
inches, was epoxied at a right angle to 
the top of the power-supply bracket as 
shown in Fig. 4 to serve as a mounting 
base for the ignition-coil assembly. 
Once the epoxy has set. the ignilion 
coil can be epoxied to the mounting 
base. All solder connections between 
the power supply, coil, and circuit 



board can be completed now. 

The completed assembly is housed in 
a piece of standard 4-inch diameter PVC 
3/32-inch wall pipe, approximately 13 
inches long, with two standard 4-inch 
PVC end-caps. The power supply, coil, 
and circuit-board assembly is bolted lo 
the bottom end-cap after a suitable side 
hole is drilled for the 1 20- volt AC line 
cord. 

The high-voltage rectifier, Dl, and 
high-voltage Filter capacitors C4. C5. 
and C6, are then mounted in place with 
epoxy through a 9/16-inch hole drilled 
in the top PVC end-cap as shown in 
Figs. 6 and 7. One end of the series 
connected high -voltage capacitors is 
soldered directly to the anode of the 
rectifier; the other end is connected to 
ground on the power supply, coil, and 
circuit-board assembly. The automobile 
high-voltage ignition wire lead from the 
coil's high-voltage output is soldered to 
the cathode of the rectifier. A two-inch 
long common steel sewing needle is 
used as the emission source. The 
needle's blunt end is soldered to the 
anode of the rectifier. Make certain that 
the diode polarity is as shown in Fig. 1. 
In addition, after assembling the com- 
pleted unit and PVC housing, make 
certain that the high-voltage connec- 
tions are not located near any potential 
discharge-points on the assembly. 

Summary 

In the circuit shown, the high-voltage 
negative DC at the anode has been 
measured with a high-voltage probe at 
approximately -9000 volts, which is 
sufficient for generating negative 
oxygen ions. Although it is not lethal, 
the instrument is a high-voltage source 
and should be treated with respect and 
caution. 

The "ion wind" generated by the 
rapidly moving ion flux from the emis- 
sion source can be felt by carefully 
placing a finger near the emitting needle 
tip. For maximum effect, the negative- 
ion generator may be placed several 
feel from the user. R-E 
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"Looks to me like the audio stage 

dead, indicating a shorted output 
transistor — but Pa thinks it's n split 
resistor." 



The results of this FCC study can help you 
improve your UHF-TV reception significantly. 



DENNIS C. BROWN 
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DID YOU EVER WISH YOU COULD TEST DOZENS OF TV-RECEPTION ACCESSORIES (I.IKE ANTENNAS. 

preamps, lead-ins, splitters, connectors and baluns) before deciding which to buy to improve 
your reception? The Federal Communications Commission has done it for you. In this report, 
we will reveal which UHF-TV antenna-system components were found to be the best when 
tested for the FCC by the electronics labs of The Georgia Institute of Technology. 

The FCC has recently proposed adding a large number of low-power UHF stations intended 
to serve only small-coverage areas. Those proposed stations, in addition to the rapidly increas- 
ing number of regular UHF and UHF-translator stations, may cause you to think about up- 
grading your UHF-TV receiving system. In addition to luck and a little black magic, good UHF- 
TV reception requires good antenna-system components to get the signal to your receiver. 

The FCC has long been concerned about the difficulties many households have in receiving 
UHF. In a recent report to the Commission, the FCC staff explained that the most efficient 
and effective way to improve UHF reception is to improve the antenna and transmission-line 
system. Under contract to the FCC. Georgia Tech tested a large number of UHF antennas and 
accessories. Its tests results were released by the FCC in a 200-page report. The report, 
however, carefully omitted the names of the manufacturers of the equipment tested. 

The author Hied a Freedom-of-Information-Act Request with the FCC for the names of the 
manufacturers and the model numbers of the equipment tested. The FCC Office of Plans and 
Policy granted the request in full. 

Three caveats are in order: First, although no doubt every effort was made to be thorough 
in the selection of components to test, some manufacturers' products may not have been 
tested. Omission of some product from the report should not be taken to indicate any conclu- 
sion about that product. Second, the Georgia Tech study does not take into account variations 
from unit to unit and from batch to batch in a maker's line for the more expensive products. 
Thus, the unit tested may have been a lemon, an exceptionally good piece, or an average 
sample. Third, because the public release was expected to be confidential in regard to the 
manufacturers' names, the report's conclusions should not be taken as either criticism or en- 
dorsement of a particular product or manufacturer by either Georgia Tech or the FCC. 
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Before we look at the test results 
themselves, let's look at Georgia Tech's 
general conclusions: 

1. UHF-only antennas provide bet- 
ter UHF performance than UHF- 
VHF combination antennas, 
providing, on the average, a 2- 
dB gain advantage. 

2. Considering both overall per- 
formance and cost, the outdoor 
4-bay bowtie antenna, at an 
approximate cost of $10, is con- 
sidered the best antenna choice 
for UHF reception for most in- 
stallations. 

3. There are significant differences 
among preamps, with gains 
varying from -16 dB (an actual 
loss) to +35 dB, and with noise 
figures varying from 2.5 dB to 
12 dB. 

4. The benefit of a preamp is that it 
lowers the system noise figure, 
with a noise figure between 3 
dB and 5 dB desirable. 

5. A preamp mounted at the anten- 
na will give better performance 
than one mounted indoors at 
the receiver. The improvement 
in performance is approximate- 
ly equal to the loss suffered in 
the transmission line. A preamp 
gain of about 20 dB is desirable. 
A gain of 15 dB may be ade- 
quate, while more than 20 dB 
may be too much except in 
fringe areas. 

6. New, dry, unshielded twin-lead 
exhibits the lowest insertion 
loss, while shielded twin-lead 
has the greatest loss. 

7. Coaxial cables have the lowest 
VSWR (Voltage Standing Wave 
Ratio, a measurement of mis- 
match between connected com- 
ponents, with 1:1 indicating a 
perfect match) and shielded 
twin-lead shows the highest 
VSWR. 

8. Unshielded twin-lead is suscep- 
tible to moisture and metal- 
proximity effects which cause 
significant degradation in per- 
formance. Shielded twin-lead 
and coax cables are immune to 
those conditions. 

9. RG-6/U coax is the best choice 
for UHF-TV reception. 

10. There is no clear correlation be- 
tween the price of a splitter and 
Its performance characteristics. 

11. Insertion loss of splitters tested 
ranged from 0.1 dB to 5 dB, and 
insertion-loss differences among 
samples of the same model 
varied from 0.3 to 2.2 dB. 

12. Splitter VSWR values ranged 
from 1-05:1 (very good) to 6.4:1 
(not so good). 

13. There does not appear to be 
much correlation between the 
price of a balun and its actual 
performance. 

14. Insertion loss of the four models 
of baluns, from three manufac- 
turers, ranged from 0.3 dB to 2.7 
dB, with insertion loss difference 
among samples of the same 
model varying from 0.2 to 0.9 dB. 



15. Balun VSWR values measured 
from 1.1:1 to 3.0:1, with VSWR 
differences among units of the 
same model ranging from 0.2 to 
0.8. 
The Georgia Tech study identified 
several efficient systems, ranging in 
cost from $47 to $260. The receiving 
system that the engineers considered to 
represent the optimum compromise be- 
tween price and performance costs 
approximately $70 and consists of a 
UHF-only 4-bay bowtie outdoor anten- 
na, a UHF-only preamp with a noise 
figure of 2 dB to 5 dB and a gain of 20 
dB, and RG-6/U transmission line. 

Antennas 

Georgia Tech engineers looked at 55 
configurations of commercially avail- 
able antennas and tested ten models, 
both as-manufactured and after pruning 
break-away elements for best perfor- 
mance on the higher UHF channels. 
The Public Broadcasting Service had 
tested 29 antenna models and released 
data on those tests in 1978, Rather than 
re-testing those models, Georgia Tech 
used the PBS figures in its analysis. 
The results of the tests are summarized 
in Tables 1-3, 




THE OUTPUT IMPEDANCE of this Archer model 
15-1 i 34 from Radio Shack, a division of Tandy 
Coiporatfon, Is switch selectable (75 or 300 ohmsi 

As could be expected from an under- 
standing of antenna theory, the Chan- 
nel Master 6-foot parabolic dish anten- 
na showed the highest gain and nar- 
rowest beamwidth, but an unexpected- 
ly low front-to- back ratio, possibly be- 
cause ribs, rather than screen wire are 
used for the reflector. 

If you want a single antenna for both 
UHF and VHF reception, the Jerrold 
model VU-933S 33-element log-periodic 
VHF, yagi-with-comer reflector UHF, 
appears to be the best choice for UHF 
reception. 

In general, among antennas you get 
pretty much what you pay for, with the 
higher-priced antennas generally giving 
better performance. Because not every- 
one will want to spend a lot of money or 
be able to accommodate some of the 
antennas (for example, I would dearly 
love to have the benefits of a six-foot 
dish but can't spare the space in my 



apartment), a close look at the tables 
should provide guidance to the best an- 
tenna type for your needs. 

Preamplifiers 

Georgia Tech tested twelve marketed 
models from ten manufacturers, plus a 
Blonder-Tongue prototype that is not 
commercially available. They were 
tested at the center frequencies of 
seven UHF channels. Those preamps 
intended for VHF, as well as UHF, re- 
ception were also tested at channels 4 
and 9. All preamps were tested for gain, 
noise figure, 1-dB compression point 
level, and VSWR. The test results are 
summarized in Table 4, 

The one reason for having a preamp 
in the receiving system is that it can im- 
prove the system's overall noise figure. 
The preamp noise figure sets the floor 
for the system's noise figure. To help, 
the preamp noise figure has to be lower 
than the TV tuner's noise figure. 
Although methods for testing receiver 
noise performance are presently the 
subject of engineering controversy, the 
FCC advises that typical noise figures 
for VHF tuners are 7 dB and for UHF 
tuners are 12 dB. Video- recorder tuner 
noise figures are a little higher because 
there is a signal-splitter ahead of the 
tuner. The gain in dB of a preamp 
should equal the sum of the tuner-noise 
figure plus losses suffered in transmis- 
sion line, baluns, and splitter used. To 
overcome the degradation in signal 
quality caused by the transmission line, 
splitter, and baluns, the preamp should 
be mounted at the antenna, rather than 
at the receiver. 

No one preamp tested showed all the 
characteristics that one might desire, 
but Georgia Tech concluded that the 
Winegard model AC4490 was probably 
the best amplifier tested. Although 
thre isn't a one-to-one correlation be- 
tween price and performance among 
preamps tested, it does appear that you 
generally get something more for more 
money. For example, the most expen- 
sive preamp tested, the Q-Bit model 
Q-B0542, snowed the most gain, but it 
has little headroom and undistinguished 
distortion figures, making it useful only 
in fringe areas or where high-loss acces- 
sories or a poor tuner are used. The 
second most expensive unit tested, the 
Jerrold model DSU-105, had high 
gain and was above average in all other 
measurements. Carefully consider the 
measurements and your particular 
situation when you decide which pre- 
amp to buy. 

Transmission lines 

Among the seventeen types of trans- 
mission lines from five manufacturers 
tested were twin-lead, shielded twin- 
lead, and coaxial cables. Two factors 
are important: insertion loss and 
VSWR. Although space considerations 






TABLE 1 
Summary of UHF Performance Characteristics of UHF-Only Outdoor Antennas 



Maker/Model 


Type 


Price 
(S) 


Gain (In dB) 
Avg. Max. Mln. 


Avg. 

Beam 
Wldthf} 


Avg. F/B 
Ratio 
(dB) 


Main/Side 

Ratio Avg. 

(in dB) 


VSWR 
Max. Min. 


Re- 
marks 


1 - 


Channel Master 

4228A 

GC Electronics 

32-8978 


8-bay Bowtie 
w/screen 

4-bay Bowtie 
w/screen 


32.18 


13.0 


15.0 


9.5 


21.1 


17.9 


10.1 


3.4 


1.3 




2. 


10.55 
10.80 


9.1 


16.0 


1.0 


54.8 


15.4 


15.4 


3.0 


1.1 


a. 


3. 


Finco 

4BT 


4-bay Bowtie 
w/screen 


10.6 


16.0 


5.0 


49.1 


13.1 


13.1 


3.5 


1.1 


a. 


4. 


Winegard 
KU420 
Channel Master 

4193 


4-bay Bowtie 
w/screen 

1-bay Bowtie 
w/corner 


9.44 
9.65 


11.8 


13.1 


9.0 


49.3 


14.5 


14.5 


2.0 


1.0 


a. 


5. 


8.0 


12.0 


4.0 


59.9 


12.6 


12.6 


3.0 


1.1 




6. 


Finco 
CRB 


1 -bay Bowtie 
w/comer 


8.35 
19.95 


7.3 


12.0 


4.0 


55.2 


12.7 


12.7 


2.6 


1.1 




7. 


RCA 

2BG17 
Jerrold 
CYD-1470 


Vagi w/corner 

reflector 
Yagi w/corner 

reflector 


7.6 


14.0 


1.3 


47.0 


11.6 


10.5 


3.0 


1.1 




8. 


15.75 


7.2 


10.0 


2.0 


39.5 


9.8 


9.8 


4.6 


1.1 




9. 


Radio Shack 

U-75 

Radio Shack 

U-100 


Yagi w/corner 
reflector 
Yagi w/corner 

reflector 
Yagi w/corner 

reflector 


12.94 
19.95 
23.90 
23.90 
23.90 
37.59 
37.59 


7.7 


12.0 


2.0 


44.9 


9.9 


9.9 


2.0 


1.1 




10. 


7.8 


13.5 
13.5 


-6,8 
-3.0 


37.8 


11.0 


9.5 


3,0 


1.1 




11. 


Winegard 

CH-9075 


7.3 


38.5 


8.1 


7.3 


3.2 


1.1 




12. 


Winegard 

CH-9075 


Yagi w/comer 
reflector 


5.8 


9.6 


-7.8 


40.3 


12.7 


12.7 


2.5 


1.4 


b. 


13. 


Winegard 

CH-9075 


Yagi w/corner 
reflector 


5,9 


9.0 


-4.1 


39.2 


10.2 


10,1 


2.3 


1.2 


c. 


14. 


Winegard 

CH-9095 


Yagi w/comer 
reflector 


8.0 


11.5 


0.5 


36.9 


9.4 


9.4 


3.0 


1.1 




15. 


Winegard 

CH-9095 


Yagi w/corner 
reflector 


7.1 


14.6 


-7.7 


37.1 


12.0 


11.4 


2.9 


1.4 


d. 


16. 


Winegard 

CH-9095 


Yagi w/corner 
reflector 


37.59 


6.9 


13.7- 


-11.7 


36.2 


14.1 


14.1 


2.3 


1.5 


a. 


17. 


Kay Townes 

AAU14G 


Yagi 


18.45 


-3.0 


10,5 - 


-15.7 
1.0 


49.4 


3.8 


3.8 


10.0 


2.0 




18. 


Antennae raft 
Y-44 


Log-Periodic 


18.25 


7.9 


12.0 


39.0 


13.0 


9.5 


6.5 


1.0 




19. 


Blonder-Tongue 

0511 


Log- Per iodic 


21.66 
39.99 


5.1 


7.4 


2.4 


55,9 


14.2 


14,2 


3.5 


<1.7 




20. 


Blonder-Tongue 

0512 


Log- Periodic 


6.3 


11,6 


1.7 


43,8 


13.0 


12.0 


4.5 


1.6 


f. 


21. 


Finco 

P-5 

Channel Master 

4250 


5' Parabolic 
w/Yagi Feed 

6' Parabolic 
w/2-bay 
Bowtie Feed 


54.80 


10.1 


13.9 


-1.1 


21.6 


10.3 


9,9 


5.2 


1.4 




22. 


68.42 


15.0 


17.9 


11.7 


16.1 


11.0 


11.0 


3.2 


1.4 





Remarks: a. Type concluded to be the best for most installations. 

b. Same as antenna #11 with internal balun. 

c. Same as antenna #12 pruned for better gain on higher channels. 

d. Same as antenna #14 with interna! balun. 

e. Same as antenna #15 pruned for better gain on higher channels. 

f. Same as antenna #19 with director elements. 



keep us from presenting complete 
tables of insertion loss and VSWR mea- 
surements for each sample tested, 
some important points should be con- 
sidered. 

Although twin-lead has the lowest in- 
sertion lass, in most practical installa- 
tions it is not the best choice. Twin-lead 
is highly susceptibile to performance 
degradation when it gets wet or when it 
is placed close to metal objects (such as 
an antenna mast). That weakness will 
often result in a significantly greater 
loss and a poorer impedance match 
(higher VSWR, which means greater 
loss and ghosts in the picture) than 
shown by coax under identical condi- 



tions. Shielded twin-lead is virtually im- 
mune to performance degradation due 
to moisture or proximity to metal, but it 
has a higher insertion loss. Shielded 
twin-lead also has high VSWR, com- 
pared to coaxial cables. 

Not tested by the engineers at 
Georgia Tech, but important in urban 
areas, is susceptibility to noise pickup. 
While coax is relatively immune to 
spark-noise pickup, twin-lead picks up 
noise from auto ignitions and electric 
motors fairly readily. 

All things considered, the additional 
cost of good coax in a UHF system 
(especially considering the cost of the 
receiver) is truly trivial and coax should 



be your choice for transmission line. 

Splitters 

The term "splitter" is used here to 
refer to a device that is used to separate 
VHF/UHF signals on one transmission 
line and feed only VHF signals to the 
receiver's VHF input and only UHF 
signals to its UHF input. Fourteen 
splitters were tested, all of which were 
packaged with UHF-VHF combination 
antennas. Because of the study's ulti- 
mate recommendation, we don't see 
much point in presenting complete 
figures on the splitter tests, but will 
offer some observations. 



c_ 
C 

r 
< 



A splitter will cost you something in * 



41 



TABLE 2 



Summary of UHF Performance Characteristics of UHF/VHF Combination Outdoor Antennas 

Avg. Avg. F/B Main/Side 
Maker/Model Type Price Gain (in dB) Beam Ratio Ratio Avg. VSWR 

(S) Avg, Max. Min. Width O (dB) (in dB) Max. Mln. 


Re- 
marks 


1. Channel Master 
4749 


VHF LPVUHF 
Yagi w/corner 


25.95 


0.7 6.0 -5.0 


37.4 


10.2 


9.4 


4.1 


1.4 






^nerrolc; 

VU-933S 


VHF LP7DHF 41 ,3T\ 8.8 10.1 6.3 
Yagi w/corner 


48.8 


15.1 


13.7 


2.9 


<1,2 


b. 


4. Jerrold VHF LP/UHF 
VU-933S Yagi w/corner 




^^^Jerrola^ 

VU-937S ] 


VHF LP/UHF 
Yagi w/corner 


107^0^0713^^3 


30.7 


13.5 


9.1 


3.0 


1.4 






Yagi w/corner 




VU-937S 


^H^LPTUHF 

Yagi w/corner 
VHF~ LP/UHF 

Yagi w/corner 
VHF LP "V'7 

UHF Yagi 

w/corner 


llwffiCT!^^^ 


29.1 


12.5 


10.1 


3.0 


1.0 


e. 


9 Radio Shack 
VU-110 

10. Radio Shack 

VU-90 






34.97 
27.97 
54.97 


6.1 10.5 0.0 


31.3 


7.1 


5.8 


5.0 


<1.7 




VHF LP "V7 
UHF Yagi 
w/corner 


6.2 10.0 -0.9 


36.5 


7.2 


4.6 


5.3 


1.5 




11. Radio Shack 

VU-160 


VHF LP "V'7 
UHF Yagi 
w/corner 


7.2 12.0 2.5 


34.9 


8.5 


5.0 


2.4 


1.6 




12. Sears 

7931 

13. Winegard 

CH-7080 

" S5ff 


VHF LP ■■V'7 
UHF Yagi 
w/corner 


34.95 


4.3 8.0 -1.0 


52.7 


12.0 


11.5 


5.3 2.0 I 


VHF LP/UHF 
Yagi 


34.34 


6.7 10,0 4.0 


44.2 


14.1 


12.9 


3.1 


1.0 






34.34 1 5.7 11.5 —9.5 I 40.7 16.5 




15. Winegard 
CH-7080 


VHF LP/UHF 


R4!34^a0^a^^7 


44.5 


15.2 


14.0 


2.6 


1.2 


9- 


16 ktSzT^ 






13.5 13.0 3.5 <1 .4 I 


17. Lafayette 

18F01836W 

19. Blonder-Tongue 

0714 


VHF LP "V7 
UH^LP^^ 

VHF LP "V'7 

UHF LP 
*LP: Log Perioc 


^^5^^H^^k^^^) 


39.5 


6.3 


5.8 


4.1 


1.8 






ic 


5.6 11.4 -5.0 


40.4 


14.6 


11,8 


4.3 


1.9 


h. 



Remarks: a. Believed to be the best VHF/UHF combination antenna tested. 

b. Same as antenna #2 pruned for better gain on higher channels. 

c. Same as antenna #2 with director elements added for UHF. 

d. Same as antenna #5 pruned for better gain on higher channels. 

e. Same as antenna #5 with director elements added for UHF. 

f. Same as antenna #13 with internal balun. 

g. Same as antenna #13 with internal balun and pruned for better gain on higher channels, 
h. Same as antenna #18 with director elements added for UHF. 
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insertion loss (from 0.1 dB to 5 dB in 
Georgia Tech's tests). A splitter will 
also introduce some impedance mis- 
match, with VSWR's ranging from 
1 .6: 1 to 6.4: 1 . That mismatch can cause 
up to a 3.25-dB loss and cause ghosts in 
the picture. 

Georgia Tech found no clear correla- 
tion between the cost and performance 
of the splitters tested. The most expen- 
sive (Winegard model MSJ-5 a! $8.95) 
had the lowest VSWR, but the highest 
average insertion loss. A medium priced 
unit (Radio Shack model 6005 at $3.99) 
had the lowest average loss. Several 
samples of some of those units were 
tested, with variations between samples 



ranging from 0,3 dB and 1 .5 dB. 

Georgia Tech concluded that in- 
stalling two transmission lines (one for 
VHF and one for UHF) to eliminate 
use of a splitter is a reasonable alterna- 
tive. An additional 50 feet of RG-6/U 
cable will probably cost only a dollar or 
two more than a splitter, but will give 
better results. Two cables can usually 
be brought down from the antenna to- 
gether, and installing them should not 
be much harder than installing a splitter. 

Baluns 

A balun (£ALanced-to-6Wbal- 
anced) transformer is used for im- 
pedance matching between 300-ohm 



balanced line and 75-ohm unbalanced 
line. When using coax, you connect a 
balun between the antenna and the 
coax and, unless your receiver has a 75- 
ohm "F" connector on the back, you 
use another balun at the receiver to 
convert the 75-ohm impedance back to 
300-ohms, balanced, for connection to 
the receiver screw terminals. In my ex- 
perience, the balun used has a profound 
effect on the quality of UHF reception; 
an effect that is disproportionate to its 
slight cost and lack of complexity. 

Georgia Tech tested several samples 
of four balun models. They found that 
there was little correlation between 
price and performance. Although the 






TABLE 3 

Summary of UHF Performance Characteristics of Indoor Antennae 



Maker/Model 



I 



Type 



Price 

(S) 



Gain (In dB) 
Avg. Max. Min. 



Avg. 
Beam 

Width {*) 



Avg. F/B 
Ratio 
(dB) 



Main/Side 

Ratio Avg. 

(In dB) 



VSWR 
Max. Min. 



Re- 
marks 



1 Radio Shack 

15-233 
2. Radio Shack 
15-623 



' 



3. Radio Shack 

15-1810 



4. Rem brant 



5. Rembrant 




UHF Loop 

UHF 2-bay 
Bowtie 
w/screen 

VHF Rabbit 
Ears/UHF 
Concentric 
Loops 

VHF Rabbit 
Ears/UHF 
Concentric 
Loops 

VHF Rabbit 
Ears/UHF 
Quadrature 
Loops 



0.99 

6.95 

11.95 



0.1 3.0 -3.0 
4.0 7.7 -4.0 

-2,2 3.0 -6.0 



85,5 
51.1 

67.6 



1.2 
9.9 



1.2 
9.9 



5.0 1.0 

5.3 <1.4 

>10.0 12 



22.45 



11.20 



-6.2 1.5 -12.5 



-2,3 4.0 -9.0 



75.1 



78.4 



3.4 



3.4 



3.3 



3.0 1.1 



3.9 1.2 



■ 



■ 



Remarks: a. Considered by the Georgia Tech engineers to be the best indoor antenna tested, said to be "significantly 
superior to other indoor antennas evaluated." 
b. Said by the study to "offer rather poor performance." 



TABLE 4 



Summary of UHF Performance Characterttstics of Pre a mplifiers 




Remarks: a. The study concludes that the "usefulness of preamp #1 is limited to extreme fringe areas" or "situations 
where lossy components and/or an exceptionally poor tuner (high noise figure) are being used." 

b. The study takes note of preamp #2's high noise figure and VSWR, in view of its price, 

c. Preamp #3 is described by the study as, "may in fact be detrimental at frequencies above channel 54." 

d. When used with other good components, preamp #4 "would represent a substantial improvement in system 
performance for a reasonable purchase price." 

e. Preamp #6 is said by the study to be "of little benefit to system performance due to its extremely poor 
noise figure performance." 

f. When used for VHF reception, the Georgia Tech engineers said that preamp #7 "could significantly 
improve the system noise figure." 

g. Preamp #8 (same as preamp #9) "was considered to be one of the better preamplifiers (cost considered) 
that was tested on this program." 

h. Preamp #11 is designed only to plug into Winegard outdoor antennas to form "active antennas." 
In the opinion of the enginers, preamp #11 "was probably the best preamplifier tested." 
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The author lives in a high-rise 
apartment building that has a mas- 
ter antenna system and prohibits 
additional outside antennas. The 
Spanish International Network (SIN) 
recently established a "satellator" 
(S/4TELIite transMTOff) station on 
Channel 56 in Washington, DC, It 
carries, directly from the Westar 
satellite, the SIN programming of 
KMEX, Los Angeles, and KWEX, 
San Antonio, In contrast to full- 
power UHF stations that usually 
operate with an effective radiated 
power of from one to three million 
watts (they may use up to five 
megawatts under FCC rules), 
Channel 56 radiates only 1000 
watts. Such low power is used be- 
cause the station is intended to 
cover only a small neighborhood 
where the District's Spanish-speak- 
ing people are concentrated. The 
problem of trying to receive a one- 
kilowatt signal at a distance of over 
three miles is complicated by the 
fact that my apartment windows 
face away from the transmitter and 
! have to pick the signal off an 
adjacent building by reflection. 

I tried a four-bay bowtie antenna, 
but it was unsatisfactory because 
of reflections from a number of tall 



buildings that lie in the antenna 
sidelobes. Not wanting to take up 
the whole room with a six-foot dish, 
I built a corner reflector, cut for 
Channel 56, from angle aluminum. 
Masonite, aluminum foil, brass rod, 
and a broomstick. I added a preamp 
and used a length of RG-59/U. When 
the Georgia Tech report came out, I 
immediately replaced the cable 
with RG-6/U, The RG-59/U must 
have come from an "off" batch. My 
eyes aren't calibrated in dB, but the 
improvement was greater than ex- 
pected from predictions of the 
study. 

The Georgia Tech study confirms 
my experience with baluns; there 
was a remarkable difference among 
baluns I tried, even among examples 
of the same model. One of the 
cheapest (I'd bought three of them 
at 99c each) was best for Channel 
56. 

Using the system described, 
during a period of good propaga- 
tion, I have been able to log recep- 
tion of 19 stations, including sta- 
tions from Philadelphia, PA and 
Burlington, NX Total investment, 
including discarded components 
(RG-59/U and baluns) was under 
$70. modest for the benefit. R-E 



UHF RECEPTION EQUIPMENT 

For more information, circle the corresponding number on the Free 
Information card inside the back cover. 



All Channel Products 

(Rembrandt) 
42-40 Bell Plaza 
Bayside, NY 11361 
CIRCLE NO. 79 

Antennacraft 

Highway 34 West 

West Burlington, IA 52655 

CIRCLE NO. 80 

Blonder-Tongue Laboratories, Inc. 

One Jake Brown Rd. 
Old Bridge, NJ 08857 
CIRCLE NO. 81 

Channel Master 

Ellenville, NY 12428 
CIRCLE NO. 82 

Colormax Electronic Corp. 

180 Northfield Ave. 
Edison, NJ 08817 
CIRCLE NO. 83 

The Finney Company 

(Finco) 

34 W. Interstate St. 
Bedford, OH 44146 
CIRCLE NO. 84 

GC Electronics 

400 S. Wyman St. 
Rockford, IL 61101 
CIRCLE NO. 85 

Olson Electronics 

Box 100 

Mogadore, OH 44260 

CIRCLE NO. 89 

Q-BIT 

311 Pacific Ave. 
Palm Beach, FL 32905 
CIRCLE NO. 90 



Kay-Townes, Inc. 
607 Turner Chapel Rd, 
PO Box 593 
Rome, GA 30161 
CIRCLE NO. 86 

Lafayette Radio Electronics 

111 Jericho Turnpike 
Syosset, NY 11791 
CIRCLE NO. 87 

Murata Corporation of America 

(JFD) 

1148G Franklin Rd. SE 
Marietta, GA 30067 
CIRCLE NO. 88 

Radio Shack 
1400 One Tandy Center 
Ft. Worth, TX 76102 
CIRCLE NO. 91 

RCA Distributor and 
Special Products Dlv. 

2000 Clements Bridge Rd. 
Deptford, NJ 08096 
CIRCLE NO. 92 

Sears, Roebuck and Company 

Sears Tower 
Chicago, IL 60684 
CIRCLE NO. 93 

Taco Division- 
General Instrument Corporation 

(Jerrold) 
1 Taco St. 

Sherburne, NY 13460 
CIRCLE NO. 94 

Winegard Company 
3000 Kirkwood St. 
Burlington, IA 52601 
CIRCLE NO. 95 



most expensive (Sony mode] EAC-13W 
at $4.90} showed the lowest average in- 
sertion loss, the second most expensive 
(Channel Master model 7200 at $4.45) 
had the highest insertion loss and worst 
VSWR. A $2.89 unit (Channel Master 
model 0035B) had the best VSWR char- 
acteristics. My experience with respect 
to price and performance of baluns 
agrees with the Georgia Tech findings 
(see Sidebar). Insertion loss variation 
among samples of the same model 
ranged from 0.2 to 0.9 dB. 

Connectors 

Georgia Tech engineers observed 
that type of connectors used, and the 
nature of the connection itself, can 
have a significant effect on perfor- 
mance. In fact, their effect on picture 
quality sometimes seems to be magic. 
What appears to be a perfectly good 
connection may give a miserable pic- 
ture, while a shaky connection that 
you wish you could trust to stay to- 
gether gives a superb image on the 
screen. 

Georgia Tech engineers noted that 
twin -lead plugs and sockets, spade lugs, 
and terminal strips all displayed such 
high VSWR levels that they could not 
be used in the test program. They 
speculate that similar effects may be 
observed in home installations. To 
avoid the problem of twin-lead connec- 
tors, the engineers finally resorted to 
soldering twin-lead to balun leads. That 
seems like a good practice for the 
home, if a bit inconvenient. 

The engineers concluded that F-type 
connectors "accomplish good coaxial 
connections if the connectors are 
properly installed, and no problems 
should be encountered when frequent 
disconnections and connections are not 
required." 

Conclusion 

In a recent Louis Harris and Asso- 
ciates, Inc., survey, 27% of the house- 
holds in communities where UHF 
reception should be possible reported 
receiving no UHF channels on their TV 
sets. Nearly six out of ten households 
interviewed felt that, in general, picture 
quality was better on VHF channels 
than on UHF channels. One in three 
households that received a UHF chan- 
nel observed snow on the strongest 
UHF channel that they receive. 

There is no need for you to be one of 
those who report such poor UHF 
reception. It's easy to improve your 
UHF reception to get better pictures on 
the channels you receive now, and to 
get stations you couldn't get at all be- 
fore. Up to now, the biggest block to 
good UHF reception has been lack of 
information. This report should give 
you all the information that is necessary 
to receive UHF channels as well as you 
receive the VHF ones. R-E 
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QA^f O BEFORE WE CONTI 

r ClT I mL with the constniction 
ol the modem, we'll make certain thai 
everything is working propei 
Have Part i handy us we 

Checkout 

\v always, il is good practice to per- 
form what tests you can before you in- 
stall lire IC's. Specifically you should 
check supply-pin voltages and grounds. 
Pin 4 of sockets I. 2. and J should carry 
+ 12-vohs: pin ll„ -12-volts Pins5and 
3 on IC3; pins 5. 10, and 12 on IC 1 and 
mdpins I vand Son IC4 should all 
he at ground potential. Finally, pin 16 of 
the socket Foi K"4 should read 4-5-volts. 

1 1' the voltages are correct, ins safe to 
install the LM348's (ICI-1C3) sa thai 
voltages at sot kcl 4 may he cheeked. 

i each pin of socket 4. checking 
this time for any voltage that exceeds 
the 0- +5-volt range by more than one 



volt Lf pin- 1 oi pm-s voltages are nega- 

ine of the Zeners is reversed. If the 
pin- 1 1 voltage is far out of range, D3 01 
1)4 is reversed. Do no! install IC4 until 
all \ oltages at socket 4 arc within range! 

ler likely errors that are detectable 
at this point are incorrectly connected 

i supplies, incorrectly run jump- 
ers, and misaligned socfo 

It the soekel-4 voltages are accept- 
able, remove power, install IC4, and 
supply power again. You should hear a 
tune from the speaker. Changing Sis 
position should change the tone. 

Now apply a logic-level voltage (high 
or low I to the TX DATA input. When you 
change that level you should also hcai a 
change in the lone frequency in hoih 
switch positions, lfyou have jumpered 
the board lor RS-2^2 operation, your 
logic levels ,u that point will be 
\ olts Otherwise your logic -levels will be 

oils and ground. You should he 
able to generate foui different lones in 



all. Ihat indicates ihai the i\ DATA 
buffer, the modulator section of the 
\H 14412, and the output buffer are 
working correctly. 

To verify the operation of the demod- 
ulator section, connect a VOM 01 logic 
probe to pin- 1 of IC3. The logic state of 
thai pin should change as the speaker is 
moved closet to the microphone. When 
the speaker is far from the microphone, 
the logic level should be high. It should 
go low as tin: speakei is moved nearer to 
the microphone. That verifies that the 
input buffer, filters, and level deM 
.vorking- 

l-inally place the speaker near enough 
to the microphone so that iis tone jus I 
causes the pin- 1 logic to change state 
Now monitor ihe state of the rx data 
line while you apply different logic-level 
signals to the in DATA line. The KX 
DAI v line should follow the rx dai a line 
in both switch positions. That verifies 
that the RX data buffer, limiler. 





* 



Now that the modem is nearly com- 
plete, we'll make sure that every- 
thing that's been done to this 
point is correct, show you an 
enclosure that's also the 
acoustic coupler, and be- 
gin to look at the software 
that makes the modem 
work. 

ROBERT WARD 
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and MC144I2 demodulator section are 
functioning. 

The above test procedure is possible 
because the MC 1 44 1 2 has been connect- 
ed to demodulate its own transmissions. 
If tt is functioning correctly, set it up to 
demodulate external signals by adding a 
jumper at the TEST position on the 
board. In addition the wiring to switch 
S l-b must be reversed so that it switches 
as shown in the schematic. 

Troubleshooting 

If some test has indicated a problem, 
check your work carefully. Several like- 
ly sources of error have already been 
mentioned. If you can't spot an obvious 
cause, replace the microphone. Our ex- 
perience has been that a faulty micro- 
phone is responsible for about 90% of 
the problems encountered. Do not 
tinker with the filters. Many of these 
modems have been built and to my 
knowledge the filters have not once 
been a source of trouble. 

Many problems involve a failure in 
the demodulator section. Check to see if 
a strong signal is reaching the level de- 
tector, and whether or not the MC144I2 
is generating an output. 

If you have a 20- volt peak-to-peak sig- 
nal at the input of the level detector, 
then pin 5 of the MC14412 should beat 
ground potential. If it is, the MC14412 
RX data output-level (pin 7) should be 
the same as the modulator's TX DATA 
input-level. (That assumes a close acous- 
tic link from the speaker to the micro- 
phones.) Trouble here indicates a prob- 
lem in the limiter. the switch, the test 
settings, or the MC14412. If you suspect 
the limiter, try replacing Dl and swap- 
ping IC3. Before you declare the 
MC14412 to be at fault, you should 
check the signals at each pin of the IC. 
Compare what you find with what you 
would expect, based on the schematic. 

it's more likely that the signal is 
present at the input of the level detector, 
but that the level detector never switch- 
es. Check it and if necessary replace D2, 
D5, C2. and the LM348 (IC3) (try swap- 
ping it with another). 

If there isn't a strong enough signal at 
the input of the level detector at either 
switch-setting, double check the micro- 
phone, the switch, and the input buffer. 
Again try to clear up the problem by 
swapping LM348's. 

For any thorough debugging, you will 
need an oscilloscope. Use it to verify the 
waveforms shown in Fig. I. 

The enclosure and acoustic coupler 

In this construction project, since the 
enclosure also forms the acoustic 
coupler, it is an integral part of the 
modem. Unfortunately most low-cost 
kits usually address this area with a 
simple "add a crystal microphone and an 
8-ohm speaker." If you've ever tried to 
buy them, you should know that 
"muffs' ' (what you put the phone hand- 
set into) are not exactly a drug-store 



item. 

Our solution is to make the muffs out 
of short lengths of 2 !4- inch radiator hose 
and a tennis ball. Needless to say, those 
materials are inexpensive and readily 
available. It may sound crude, but with 
a little care the results are acceptable. 

Using the template provided in Fig. 
11, cut two ovals out of Masonite or 
other thin, rigid material to act as 
mounting baffles for the speaker and 
microphone. One of those is drilled to 
give a grill pattern, and the speaker is 
glued to its back. A hole is drilled in the 
other, large enough to mate with the 
microphone flange. Contact cement is a 
good adhesive to use. 

Cut two 2-inch lengths of radiator 
hose. Use a hobby tool with a sanding 
drum to bevel the inside edge of one end 
of each until you are satisfied with the 
way the handset from your phone fits 
them. 

Make the base from soft wood. A 
brace and bit or hole- saw may be used to 
drill the holes. Both tools will create 
problems if used on a close-grained 
hardwood. If your joints mate accurate- 
ly enough, the enclosure can be glued 




FIG. 11— USING THIS TEMPLATE, cut two 
Masonite ovals to act as mounting plates tor the 
microphone and speaker. 




FIG. 12— ALL LUMBER NEEDED FOR THE EN- 
CLOSURE can be cut from a single two-foot 
length of one-by-five- inch stock. 



together and finished like a piece 
of cabinetwork. As you will see from 
the procedure below, a hollow-ground 
planer blade and a table saw (perhaps a 
friend has one) will prove very handy. 

Begin by cutting all five pieces as 
shown in Fig. 12. A two-foot length of 
one-by-five-inch stock will provide 
enough material for everything. Cut the 
three pieces with mitered ends slightly 
wider than the four- inches indicated. 
Glue these three pieces first. I have 
found that miter joints may be clamped 
during gluing with wide masking tape or 
furnace tape. First, create a hinge at the 
joint by taping around the outside sur- 
face. The joint may now be opened and 
glue applied, and then taped or tied 
closed while it dries. Before committing 
yourself, try the hinge to be certain that 
the surfaces mate well when the joint is 
closed. By gluing the three pieces as a 
unit and leaving a little extra material, 
you have the option of resawing the 
edges (again with a planer blade) to in- 
sure that they will mate accurately with 
the side pieces. The side panels may be 
held in place with any type of weight or 
clamp while they are being glued. 

You will want to make provision for 
whatever type of switches and con- 
nectors you intend to use. Most of them 
are not designed to be mounted in a 
panel %-inch thick. Thus you may need 
to back-rout (or merely drill from the 
back with your brace and bit) until the 
wood is thin enough to allow the mount- 
ing of your components. Alternatively, 
you can drill large holes and glue mount- 
ing plates on the surface. 

Insert the muffs — the radiator hose — 
into the enclosure as shown in Fig. 12 
and fasten them with carpet tacks, 
staples, or more contact cement. Leave 
about one inch (the end with the bevel) 
showing above the top surface of your 
enclosure. 

Now cut three or four layers of card- 
board into rings about two inches in 
diameter. Insert a telephone handset 
into the muffs and, working from the 
bottom, insert the cardboard spacers. 
Press in the masonite baffles and the 
pickup elements until the face of each 
baffle rides on the spacers. Mount the 
baffles by gluing around the back edge 
of the baffle with silicone sealant. Cut a 
tennis ball so that it will fit into the muff 
behind the speaker, drill a small hole in it 
to pass the speaker cable, and glue it in 
place. Remember to keep the speaker 
lead accessible from the rear so that it 
can be resoldered to the board. 

Finally, drill mounting holes in each 
corner of the circuit board. Do this care- 
fully; avoid both components and foil 
traces! Using plastic washers or other 
non-conductive standoffs, screw the 
board to the wood between the muffs. It 
should just fit. If not, it may be possible 
to turn it so that it overlaps the bottom 
of the muff containing the microphone 
(you may have to trim the bottom of the 
hose before you can do this.) 
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FIG. 13— RS-232 WIRING DIAGRAM for the DB- 
25-S connector. Tying pins 4, 5, 6, 8, and 20 
together as shown eliminates the need for hand- 
shaking signals. 



Wire the DB-25-S connector as shown 
in Fig. 1 3 for standard RS-232 communi- 
cations. Tying pins 4, 5, 6, 8, and 20 to 
12-volts through a 1.5K resistor elimi- 
nates the need for "handshaking" sig- 
nals that are not really necessary in 
this application. Wire switch S2 and the 
power connections and you are finished. 

Serial Communications 

When parts of a computer "talk to" 
each other, as do the memory and 
microprocessor, it is usually over only a 
few inches of transmission line (in this 
case printed-circuit traces). Because of 
that, it is practical to enhance the pro- 
cessor's speed by making those com- 
munications a parallel process. 

Several bits of data are transmitted 
simultaneously — in parallel — over sepa- 
rate transmission lines. That technique 
is not practical when two machines wish 
to talk to each other over long distances, 
because each bit of the simultaneous 
transmission would require a separate 
transmission line. If we were transmit- 
ting eight bits (a byte), we would require 
at least eight transmission lines. That is 
certainly not a practical approach for the 
hobbyist in San Francisco who wishes 
to send data to his friend in Philadelphia. 

The solution is to send the same eight 
bits over one transmission line, sequen- 
tially. To make certain that the parties at 
both ends of the line can identify the 
beginning and end of a byte, certain ex- 
tra framing bits (called "stop" and 
"start") are added. To detect transmis- 
sion eiTOrs a parity bit is usually added 
(see Fig. 14). 

The parity bit is used to make the total 
number of Fs transmitted for each byte 
either odd or even, depending on 
whether odd or even parity is used, if, 

P 

hi START 
I BIT 
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FIG. 15 — BLOCK DIAGRAM of a complete serial-communications system. Some control functions 
have been deleted from the baud-rate generator lor simplicity. 



when using even parity, a byte appears 
whose total number of transmitted I's is 
odd . we know that an error has occurred . 

Figure 14 shows the use of DC logic- 
levels — a "low" level for a space and a 
"high" level for a mark. In other words, 
serial communication can be — and often 
is — accomplished over a "hard" trans- 
mission line without a modem. Only 
when the data is to be transmitted over a 
link where DC signals may not be trans- 
mitted — the phone line for instance— is 
a modem necessary. 

A block diagram of one end of a serial- 
communications link is shown in Fig. 
15. There are three main components: a 
microprocessor, a serial-communica- 
tions port, and a modem. The micropro- 
cessor controls the flow of data to and 
from the serial port. 

The baud-rate generator — which may 
have functions besides those required 
by the serial port — provides a clock sig- 
nal that controls the serial-to-parallel- 
conversion. The higher the output fre- 
quency of the baud-rate generator, the 
faster sequential bits will leave the serial 
port or be assumed to enter the port. 

Most of the rest of the functions are 
provided by an IC referred to variously 
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14 — DATA BITS are transmitted one-a<ter-t he-other in serial communications. Note that framing 
and parity bits are added. 



as a UART, US ART, or ACIA. ( Uni- 
versal Asynchronous Receiver/ Trans- 
mitter; Cni versa! Synchronous/Asyn- 
chronous /feceiver/Transmitter; Asyn- 
chronous Communications /nterface 
Adaptor). That IC actually performs the 
serial-parallel conversion and formats 
or decodes the transmission according 
to conditions specified in a "control 
word" written by the processor during 
initialization. 

The rest of the serial port consists of 
buffering that converts the internal logic 
levels (normally CMOS orTTL) to logic 
levels suitable for transmission by a 
hard-wired link to other machines (the 
± 1 2- volt levels specified in the RS-232 
convention, for example). 

The last stage of the communications 
link is the modem. Our modem complies 
with the Bell 103 standard for FSK (Fre- 
quency Shift Keying) audio data-trans- 
mission which specifies two channels 
and conventions for transmitting binary 
data on each channel. 

The standard is full-duplex; it allows 
simultaneous transmission in both di- 
rections over the same transmission 
line. (Half-duplex permits data to flow 
in only one direction at a time.) That is 
accomplished by assigning outgoing 
transmissions to one channel and in- 
coming transmission to the other. The 
lower-frequency channel is usually re- 
served for transmissions from the sta- 
tion initiating the call and is referred to 
as the originate channel. The upper- fre- 
quency channel is the answer channel 
and is used for transmissions from the 
responding station. 

Particular frequencies have been spe- 
cified to represent the two binary slates. 
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= FIG. 1 6 — EIGHT OF THE NINE two-letter commands used In the terminal emulator select the options. 
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Asynchronous— Serial communications formats that require 
new synchronizing information with each new character (start 
and stop bits) are referred to as asynchronous. Do not be misled. 
As in all other serial communication, the transmitter and receiver 
must become synchronized during the data transmission. See 
synchronous. 

Baud rate — The rate at which data is transmitted, measured in 
bits-per-second. The most commonly used rates are: 100, 110, 
150 and 300 baud. 

Bell 103 — Originally one model of modem manufactured by West- 
ern Electric (AT&T), The particular tones used in that modem 
have become a standard in the United States and are used in 
virtually all low-speed applications. European systems and high- 
speed modems use different tones and different conventions. 

Break — A signal that one station in a serial link may use to "get 
the attention" of the other station. It consists of a continuous 
space. 

Duplex — In a technical sense, a communications standard that 
allows simultaneous transmission of data in two directions over 
one transmission line is called full-duplex. Standards that allow 
only one station to transmit at any given time are half-duplex. 
Note that the Bell 103 standard is full-duplex. Even so, most 
commercial 103-type modems include a switch marked full/half 
duplex That switch has no bearing on the true duplex capability 
of the modem; instead, it selects the source of the character 
echo: full for remote echo, and half for local echo. See echo. 

Echo — In virtually every system, what the user types on the key- 
board is displayed to him on some type of device, usually either a 
printer or a CRT. That confirming display is called an echo. It may 
be created locally — by the terminal or modem — or it may be 
created by having the receiving station transmit back everything 
it receives. The former is a local echo, often inaccurately referred 
to as half-duplex mode; the latter is remote echo, or what is 
frequently called full-duplex operation. Remote echo has the 
advantage of giving an immediate and graphic verification that 
the data was received correctly. 



Line-feed delay — A "NULL" or other non-printing character 
transmitted following a carriage return or line-feed (the former 
may be distinct in some systems and called a carriage-return 
delay). The purpose of those characters is to insure that a teletype 
has time to execute the earlier command characters before re- 
ceiving any new printable characters. 



Mark — The "standby' 
"one." 



state in serial communications, a logic 
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Parity — A quality of a binary number. Numbers having an even 
number of ones are said to have even parity, ail other numbers 
have odd parity. A "parity bit" may be added to a binary number, 
for instance to a 7-bit ASCII character representation, and by 
selectively setting that added bit high or low, any desired parity 
may be generated. 

Recognition character — A pre-arranged character used to initi- 
ate a serial-communications link. Many large time-sharing sys- 
tems sense the calling station's baud rate from that character. 
Commonly used characters include "carriage return." "control- 
C" and "control-A." 

RS-232C — A serial-communications standard in which 25 sepa- 
rate control, handshaking, data, and power connections are de- 
fined. Logic levels fordata transmissions are nominally -12 volts 
for a logic one and + 1 2 volts for a logic zero. Normally, only a few 
of the 25 lines are used. A 25-pin "D" connector is standard in this 
system. 

Space — A logic "zero" In serial communications. 

Stop bit — A mark (logic "one") that indicates the end of a charac- 
ter in asynchronous serial transmissions. The combination of 
that bit and the required start bit (a space) guarantees a change of 
state at least twice per character. Note that 110-baud transmis- 
sions frequently require two stop bits. At most other standard 
speeds, one stop bit will usually be acceptable. 

Synchronous — Serial communications in which data is transmit- 
ted blocks (usually about 100 characters) with new synchroniza- 
tion information (framing characters) sent only once with each 
new block. See asynchronous. 



TABLE 1 



State 


Channel 


(mark) 

1 (space) 


Originate 

1070 Hz 
1270 Hz 


Answer 
2025 Hz 
2225 Hz 



Table I summarizes the assignment of 
frequencies. The modem converts the 
incoming logic levels into the proper fre- 
quencies and vice-versa. 

The modem is also equipped with buf- 
fers to translate an incoming trans- 



mission's signal levels to logic levels 
compatible with its own circuitry. It also 
includes filters that enhance the accu- 
racy of the encoding and decoding sec- 
tions and buffers that convert the output 
signals to levels compatible with the 



serial port. 

Note that the only signal connections 
between the computer's serial port and 
the modem are serial data in and 

SERIAL DATA OUT. 

When coupled with a suitable soft- 
ware package, the hardware can provide 
a wide range of capabilities, from a sim- 
ple but useful terminal emulator {to be 
discussed next month) to a slave or 
master-slave station in a complex data 
network. The latter includes provisions 
for dumping large data blocks in both 
directions over the link and for passing 
control characters that allow the distant 
machine to control or be controlled by 
the local machine. 

We'll continue our look at the soft- 
ware needed to control the modem next 
month. Among the things that we'll 
present is a terminal emulator to allow 
your comuter to communicate via the 
modem. r-e 
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AT THE 6.VTH CONVEN- 

tion of the audio 
Engineering Society, 
two engineers from 
the Sansui Company 
(1250 Valley Brook 
Ave., Lyndhurst, NJ 
07071), presented a 
paper entitled "De- 
sign and Construc- 
tion of a Feedforward 
Error-Correction Am- 
plifier." Some time 
later, S. Takahashi 
and S. Tanaka. the 
two engineers in- 
volved, reduced that 
mathematically com- 
plex presentation to 
somewhat simpler 
form and, at the Con- 
sumer Electronic 
Show held in Chi- 
cago in June 1980, 
Sansui actually dem- 
onstrated a proto- 
type of a "feedfor- 
ward" amplifier. 

In order to under- 
stand the concept of 
feedforward error- 
correction or distortion-elimination in 
an audio amplifier, it would be best to 
make a brief review of the principles 
behind the better-known negative-feed- 
back techniques that were being used in 
audio amplifiers before the term "high 
fidelity" existed. Negative feedback is 
used in just about every hi-fi amplifier 
sold today to improve performance. 
Properly used, negative feedback can 
improve the stgnal-to-noise ratio of an 
amplifier; the damping factor of an am- 
plifier (making it higher); the amplifier's 
input impedance, and (probably most 
important of all) it can reduce distortion. 

Figure 1 shows how negative feed- 
back, as applied to audio amplifiers, 
works. Input signal V] is amplified by 
amplifier A. The amplifier also gen- 
erates a certain amount of distortion, 
shown in Fig. 1 by the tall spike labelled 
(]). Negative feedback, applied through 
network B. returns some of that dis- 
torted signal, out-of-phase, back to the 
input of the amplifier where it is 
amplified again, partially cancelling 
the total distortion at the output. The 
out-of-phase fed-back distortion com- 
ponent is labelled (2) in Fig. I. while the 
net distortion at the output is designated 
as (3). 

In theory, distortion is reduced to a 

value determined by: 

1 

1 + <A)(B) 

where "A" is the gain of the amplifier 

and "B" the feedback factor (expressed 
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Though older than negative feedback, 

feedforward is the latest in distortion reduction. 



LEN FELOMAN 
CONTRIBUTING HI-FI EDITOR 

as a decimal fraction). What that means is 
that distortion would disappear com- 
pletely only if the amount of feedback, 
I + (A)(B) were /ni/iwi7i j . For one thing, if 
infinite feedback were applied to an 
amplifier, it could no longer be called 
an amplifier because it would have no 
gain from input to output. Furthermore, 
for practical amplifier design, a stable 
application of even moderate amounts 
of negative feedback requires a phase- 
compensation circuit consisting of re- 
active elements such as capacitors. 
Those phase-compensating networks 
reduce the effective amount of feedback 
at higher frequencies. This means that 
at higher frequencies, distortion is re- 
duced less by negative feedback. Typi- 
cally, solid-state amplifiers using high 
levels of negative feedback tend to 
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FIG. 1— IN NEGATIVE FEEDBACK, part Of the 
distorted signal is Inverted, returned to the am- 
plifier Input and summed with V| partly can- 
celling the total distortion. 



have higher levels of 
distortion at high fre- 
quencies than they 
do at low and mid- 
frequencies. 

It has also been 
shown in recent 
studies that, while 
high levels of nega- 
tive feedback tend to 
reduce static forms 
of distortion — such as 
harmonic distortion — 
as predicted by the 
formulas, they can 
lead indirectly to the 
introduction of other, 
dynamic forms of 
distortion like TIM 
( Transient /nterA/odu- 
lation) distortion. 
Dynamic distortion 
may be more annoy- 
ing audibly than static 
distortion; static dis- 
tortion is more easily 
measured. 

Another technique 
for reducing distor- 
tion in amplifiers, 
called feedforward, 
was postulated by H.S. Black in 1928. 
That's the same H.S. Black, inciden- 
tally, who developed the negative-feed- 
back theory in 1937. The idea of feed- 
forward is actually much older than the 
more widely known and generally used 
negative-feedback distortion-correction 
approach. 

Using the feedforward concept in an 
actual amplifier could not be done, un- 
fortunately, until audio engineers had 
solved a number of important practical 
problems. According to the two Sansui 
engineers who have now come up with 
a practical feedforward amplifier de- 
sign, the technique offers the following 
important advantages: 

1. Virtually complete cancellation 
of many kinds of distortion over a 
wide frequency range, and, 

2. Stable operation with no danger 
of seif-oscillation. 

In order to design an amplifier using 
the feedforward technique, several 
problems had to be solved. Calcula- 
tions for complete and correct cancella- 
tion of output distortion had never been 
developed. Earlier theoretical designs 
of feedforward amplifiers were based 
upon a bridge or one-pole compensa- 
tion network, but actual amplifiers use 
a two-pole compensation network at 
higher frequencies. It was thought that 
application of feedforward to output 
stages would result in a loss of output 
power. Additionally, it was thought 
that feedforward could reduce distor- 
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tion only over a very narrow range of 
frequencies and therefore that it would 
not be much better than negative feed- 
back — and perhaps not even as effective. 

A solution 

Sansui claims to have solved the 
problems associated with feedforward 
amplifiers. Their new feedforward am- 
plifier is a hybrid configuration of nega- 
tive feedback and feedforward tech- 
niques and is the first practical use of 
feedforward theory in an actual work- 
ing amplifier. 

Figure 2 shows the operating prin- 
ciple of Sansui "s new feedforward 
amplifier. Amplifier A is the driver stage 
(with two-pole compensation). Amplifi- 
er AO is the power stage of the amplifier. 
Error-correction amplifier Al provides 
the feedforward correction signal. (The 
use of an error-correction amplifier had 
not been considered previously.) In op- 
eration, an input signal passes through 
the driver stage, through the power-out- 
put stage, and to load R, . The negative 
feedback loop, B. returns the distortion 
components of the signal (out-of-phase) 
to the input of the driver stage as it 
would in any conventional negative- 
feedback amplifier. At the output of the 
driver stage, the feedforward amplifier 



Al picks up the audio and the out-of- 
phase distortion components. After 
amplification, they are fed through the 
combining network Z 1 . The purpose of 
that network is to insure correct amp- 
litude and phase relationships between 
the error-correction amplifier and the 
output stage over a wide frequency- 
range. 

Any distortion generated in the ampli- 
fier-output stage, AO, that has not been 
cancelled by negative feedback is intro- 
duced into the error-correction ampli- 
fier Al with its phase reversed. When 
the two signals (the main signal and the 
error-coiTection signal) are combined in 
summing networks Zl and Z2, the dis- 
tortion components cancel out because 
the error-correction signal is out-of- 
phase with — but equal in amplitude to — 
the remaining distortion components at 
the output of the power stage AO. 

In the actual circuit, Zl isacapacitive 
network used to speed up the distortion 
component while Z2 is an inductor used 
to delay the output of the main amplifier 
(see Fig. 3). The design of the summing 
networks is critical because the phase 
and amplitude relationships of the dis- 
tortion components must be uniform 
over a wide frequency range if proper 
distortion cancellation is to occur. 




FIG. 2— SIMPLIFIED BLOCK DIAGRAM of Sansui's new amplifier shows that it is a hybrid design, 
combining feedforward and negative-feedback techniques. 
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FIG. 3— THE DISTORTION COMPONENTS of the output of amplifiers A1 and AO are equal In amplitude 
but opposite in phase. After conditioning by the phase-modification networks, X0 and XI, the outputs 
are summed, cancelling the distortion. 
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FIG. 4— A NEGATIVE-FEEDBACK AMPLIFIER'S 
output waveform with residual distortion shown 
as a secondary trace (at center). The amplifier is 
delivering too watts Into art eight-ohm load at a 
frequency of 20 kHz. 
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FIG. 5— THE OUTPUT (and residual distortion) 
of an amplifier using Sansui's feedforward de- 
sign. The test conditions are the same as In 
Fig. 4. 

A more graphic illustration of what 
takes place in the feedforward amplifier 
is shown in Fig. 3. As in Fig. I, distor- 
tion ( 1 ) is generated by the power-out- 
put stage. AO. Reverse-phase distortion 
(2) reaches the input of AO through the 
normal negative -feed back loop. B. and 
driver-stage A. Waveform (3) repre- 
sents the reduced (but not quite elimi- 
nated) distortion appearing at the output 
of power-stage AO after application of 
negative feedback. 

In addition to the partial correcting 
effects of the negative- feedback system, 
error-correction amplifier Al passes 
along the detected distortion, as repre- 
sented by (4). This distortion compo- 
nent is time-aligned and attenuated by 
the resistance and capacitance elements 
identified as XI. Meanwhile, the phase 
and amplitude of the distortion (3) ap- 
pearing at the output of AO are adjusted 
(by the reactive and resistive elements 
identified as XO) so that the distortion 
signal is equal in amplitude but opposite 
in phase to the distortion component (5) 
appearing at the output of the error-cor- 
rection amplifier Al and its summing 
elements. Addition of the distortion 
components (3) and (5) results in their 
complete cancellation at the output 
point, V . 

The mathematical impossibility of us- 
ing ordinary negative feedback to elimi- 
nate distortion completely can be shown 
bv the following relationships (refer to 
Fig. I): 



v /v. 



1 + (A)(B) 






WhenA»1.V /V, 



Since the ratio of V /V, can never be 
exactly equal to l/B (but only nearly 
equal to it ) distortion can never be zero. 
By contrast, consider the situation 
thai exists in the feedforward circuit 
represented by Fig. 3. 
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v /v, 



(A)(A1)(X1) + (A)(A0)(XQ> 

1 + (A)(A0)(B) 
(A1)(X1) 




XO 



- AO 



XO 



(A)(B) 



AO 



FIG. 6— NOTE THE SEVERE RESIDUAL MSTOR- 
TION of a negative-feedback amplifier that has 
been deliberately driven to very high distortion- 
levels. 



When X0/X1 = (A)(8), A1 =0, and VryV,=X0/B. 

The equations balance, and the distor- 
tion is "zero." 

Distortion improvement in 
a practical amplifier 

Figures 4, 5. 6, and 7 show several 
comparisons of amplifier distortion with 
and without the feedforward circuitry. 
In Fig. 4 we see a 20-kHz waveform 
when the amplifier under test is deliver- 
ing !00 watts of power into an 8-ohm 
load. The residual distortion present in 
this output is superimposed on the oscil- 
loscope photo and is represented by the 
horizontal secondary trace at the center 
of the screen. In Fig. 5 we see an oscillo- 
scope photo taken under the same test 
conditions, but this time the test 
amplifier uses Sansui's feedforward 
technique. If you were to measure the 
total distortion, using a meter-type dis- 
tortion analyzer, the distortion figure 
would not be that different at this test 
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FIG. 7— OUTPUT of a feedforward amplifier 
when It is driven to the same level as the 
amplifier in Fig. 6, Note the difference in the 
residual distortion trace. 



frequency, especially if a low-pass filter 
were placed between the output of the 
amplifiers and the input to the distor- 
tion analyzer. Yet when we compare the 
actual waveforms of the distortion com- 
ponents of the two amplifiers it is evi- 
dent that the feedforward amplifier (Fig. 
5) shows none of the switching distor- 



tion that was evident in Fig. 4 (the spikes 
that are seen in the waveform every time 
the output sine wave crosses the zero 
axis). 

Figure 6 shows the same test condi- 
tion and test signal as the earlier photos. 
but this time the amplifier has been de- 
liberately driven to higher distortion lev- 
els. Figure 6 shows the output of a con- 
ventional amplifier with negative-feed- 
back distortion-reduction circuits. Fig- 
ure 7 shows the output waveform when 
Sansui's feedforward circuitry is used. 
Even when deliberately driven to higher 
levels, distortion has been almost com- 
pletely cancelled by the feedforward 
approach. 

According to Sansui's engineers, the 
feedforward technique should find 
widespread use in audio amplifiers, 
since feedforward circuitry, added to an 
amplifier using conventional negative 
feedback, can help eliminate some of the 
last vestiges of distortion that remain in 
most audio amplifiers. Among Sansui's 
innovations in the design of this new 
amplifier are: 

1. A feedforward configuration 
based on two-pole compensation 
that is found in existing amplifiers. 

2. An output summing-network de- 
signed for exact adjustment of 
phase and amplitude to achieve 
full distortion-cancellation. 

3. An error-correction amplifier with 
good linearity to isolate the feed- 
forward circuitry from external 
loading-factors. 

All of that makes this an interesting 
new amplifier design that other audio 
equipment manufacturers may well 
want to investigate for possible use in 
their products. R-E 
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Programmable circuitry aids 
very large scale integration 

A number of factors are now leading to 
a new generation of semiconductor tech- 
nology, very large scale integration (VLSI), 
reports Texas Instruments. The most im- 
portant one is probably the increasing 
number of active element groups — logic 
gates, memory bits, etc.— that can be put 
on a single chip. 

Two factors oppose VLSI. As the com- 
plexity of the circuit increases, the time 
and cost of circuit design multiplies. And 
as the circuit becomes more sophisticated 
and complex, the number of applications 
for it decreases. At the limit of VLSI tech- 
nology, a special unit would be needed 
for each application. The high design 
costs for such sophisticated processors 
would mean that only applications in 
which extremely large numbers of identi- 
cal units could be used would be practical. 

Those design costs can be reduced fan- 
tstically by a new approach: solid-state 
programming, says 71, In the new class of 
programmable components, the architec- 



ture of the unit remains essentially the 
same until the final stage of manufacture. 
Then the last mask or masks are so de- 
signed as to fit the unit to the functional 
specifications of a required application. 
That is expected to offer a cost improve- 
ment of 15 to 1 over the same system im- 
plemented in standard LSI circuitry, but 
now custom-designed throughout for a 
given application. 

Tl sees a situation where "logic-array 
masters" are produced and stockpiled. 
The final programming step— the cus- 
tomizing — would be added in the final 
two metallization steps, with design costs 
as low as a third that of the custom-de- 
signed product. 

Where production volumes are very 
targe, the custom logic designs may, of 
course, continue to hold their own. 



Florida seeks improvement 
in highway speed radar 

A special commission set up by the 
Florida legislature to evaluate its new 



police-radar law. and suggest modifica- 
tions if desirable, has come up with a pro-' 
posal— by one member of the commis- 
sion — that the present law should be 
strengthened, even if it means guidelines 
more stringent than those that have been 
developed by the federal government. 

Yet some witnesses testified that equip- 
ment which can measure up even to those 
standards is very difficult to find. Profes- 
sor Lee S. Nichols of the Virginia Military 
Institute contends that although there are 
approximately 70,000 radar units in use: 
"There are no radar units on the road to- 
day that will meet the specifications of the 
federal study." 

Operator training was found to be 
needed as much as equipment improve- 
ment. Ron Eagle of the National Traffic 
Safety Administration stated that the Ad- 
ministration intends to publish a manda- 
tory training program, based on the re- 
sults of a recent National Bureau of 
Standards study, that would include 24 
hours of classroom instruction and 16 
hours of on-the-road practical training. 
NRTSA also plans to compile a Qualified ,_ 
Products list, which would include only £= 
those radar units that meet the Federal < 
specifications established by the NBS £ 
study. 2 
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NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OF THE ART 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize probl 
and solve 
them 



Send for the full color catalog in the elec- 
tronics area of your choice-discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 

that training | 
on production- 
model equipment, 

rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 
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l.TheNTS/RockwellAIM65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM. expandable. 
3. The NTS/HEATH H-B9 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV {25" diagonal] 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage tri pier rectifier. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL-TRADE TRAINING SINCE 1 905 
Resident and Home-Study Schools 

4000 SO, FIGUERQA ST.. LOS ANGELES. CA. 90037 

NATIONAL TECHNICAL SCHOOLS" 

4000 South Figueroa Street, _ 

Los Angeles. California 30037 pt 206 ' 071 

Please rush FREE color catalog on course checked below 

Z: Microcomputers; Microprocessors Auto Mechanics 

□ Communications Electronics □ Air Conditioning 
Digital Electronics Home Appliances 

□ Industrial Technology D Color TV Servicing 




Name 



-Age 



Address 

Apt. 

State _ 



.City 



Zip 



Zl Check if interested in G.I. information. 

□ Check if interested ONLY In classroom training in Los Angeles. 
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Part 2 



THIS MONTH WEI I 

conclude our look at 
the Lumitron-4 light sequencer, test the 
unit, and finish up by giving you some 
ideas for a lighting display. 

Figure 9 shows suggested case di- 
mensions and provides a drilling-guide 
for holes for the switches, pots, and 
LED"s. 

The LED's. used to monitor output- 
channel activity, are press-fit into their 
mounting holes and their leads con- 
nected to a terminal strip. The 330-ohm 
current-limiting resistor for each LED 
is connected directly between the 
cathode lead and the appropriate loca- 
tion on S6 (refer to Fig. 4). 

The last board to be mounted should 
be the one holding S6. [t should be 
positioned so that switch S6-a is at the 
left when the switch assembly is viewed 
from the front of the cabinet. Use 
spacers at least 3/8-inch long when 
mounting the switch board in the 
cabinet. 

The power supply (Fig. 10) uses a 
wall-plug transformer for safety and 
space-saving reasons. The full-wave 
bridge rectifier (BR1), filter capacitors, 
and voltage regulator are all wired to 
one terminal strip inside the control- 
unit cabinet. On the same terminal strip 
is the audio-input coupling capacitor. 
All audio-circuit connections should be 
made using shielded cable. 

The wiring connections to S6. the 
panel-mounted components, and the 
card socket are best made using ribbon 
cable. For ease of wiring, it is recom- 
mended that the socket for the control- 
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ON COMPONENTS SELECTED 



FIG. 9— USE THIS as a drilling guide for the control unit's front-panel components. 



unit board not be mounted until all 
wiring to it has been completed, [n the 
prototype, the card socket was mounted 
horizontally using 5/8-inch threaded 
spacers placed at a height of 5/8-inch 
from the enclosure bottom. This height 
was chosen to allow the use of another 
5/8-inch threaded spacer to support the 
center of the circuit card. Figure 11 
shows the completed control unit. 

The schematic in Fig. 12 shows one 
of the four power-switching unit sec- 
tions. A foil pattern for the complete 
unit is provided in Fig. 13, and a parts- 
placement diagram in Fig. 14. 

The assembled power-switching unit 
is shown in Fig. 15. 

(It is also possible to use solid-state 
zero-crossing relays in place of the 
triacs and triac-drivers. In that case, 
wire all the relays' " + " terminals to- 
gether and connect them to the +5-volt 
control -signal lead from the control unit. 
Connect the "— " terminal of each relay 
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More on the Lumi- 
tron-4 four-channel 
light controller and 
instructions for 
building an eye- 
catching light 
display. 




to the appropriate-channel signal-lead.) 
As with any construction project, 
steps should be taken to insure that the 
Lumitron-4 is safe to operate when 
completed. Be sure that adequate heat 
sinking is provided for the triacs. Also 
be sure that the power source is 
adequate to power all four channels 
operating all lights simultaneously. For 
a 15-ampere, 1 17-volt circuit, a maxi- 
mum wattage of 450 watts per channel 
should be allowed. The permissible 
wattage increases to 600 watts per 
channel for a 20-amp circuit. The rating 



of fuse Fl should be chosen in ac- 
cordance with the total load. 

Under certain conditions, you may 
wish to operate the light display at less 
than full intensity. Two circuits that 
will permit that are shown in Fig. 16. 
The one in Fig. 16-a changes the bright- 
ness of the entire display while the cir- 
cuit in Fig. 16-b allows independent 
control of each channel. 

Standard household-type dimmers 
may be used but be absolutely cer- 
tain — especially in the first case — that 
they can safely handle the power. 





NOTE: USE HEAT SINK ON ICf? 

FIG. 10— FIVE-VOLT POWER SUPPLY for control unit uses wall-plug-type transformer. Supply is built 
on terminal strip using point-to-point wiring. 



FIG. 11— COLOR-CODED RIBBON CABLE 
makes connections neater and easier and sim- 
plifies signal tracing. 



Operation 

The control unit may be operated and 
tested with the aid of the console 
LED's and does not require connection 
of the power- switching unit. Before 
turning on the control unit, rotate all 
variable controls to their full counter- 
clockwise position, place the forward/ 
REVERSE switch in the forward posi- 
tion, set the indicator switch to the 
manual position, set the pattern- 
select switch to pattern "D" and de- 
press MODE-SELECT switch A. Turn the 
unit on and verify that all console LED's 
light steadily. 

Next, depress mode-select con- 
trol switch E and verify that one 
LED at a time is lit and that the LED's 
light sequentially in one direction. The 
rate of movement should vary as the 
RATE control is rotated clockwise. 
Moving the pattern-select switch to 
a new position and depressing and re- 
leasing the load button should cause a 
new light pattern to be displayed. The 
light patterns available include: one 
light, two adjacent lights, every other 
light, and three lights. Setting the 
manual/auto switch to the auto 
position should cause the light pattern to 
change automatically, with the time 
between changes increasing as the dis- 
play control is rotated clockwise. 

The modes controlled by MODE- 
SELECT switches B, C, and D re- 
quire an audio signal of at least 50 milli- 
volts for proper operation. With the re- 
sponse control still in the full counter- 
clockwise position, depressing switch 
C should not affect the light movement. 
Rotating the response control clock- 
wise should eventually cause the light 
pattern to move in sync with the audio 
signal. Depressing switch B should 
cause the intensity of all the LED's to 
change in sync with the audio signal. 
When switch D is depressed, the light 
pattern should move at a constant rate, 
but the intensity of the display should 
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FIG. 12— ONE OF THE FOUR sections of the power-switching unit is shown in a. Plnouts of Mac and 
opto isolated zero-crossing triac driver are shown in b. 








1 O 



ioe Sss lee osi 




-4 INCHES- 



-H 



FIG. 13— POWER-SWITCHING UNIT is constructed on single-sided PC board. 
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NOTE: USE HEATSINKS ON IC13-IC16 
FIG. 14— SIX-PIN TRIAC DRIVERS are inserted into eight-pin IC sockets with pins 4 and 5 removed. 




FIG. 15— IT IS IMPORTANT that triacs be heat- 
sinked, especially if heavy loads are to be driven. 



fluctuate with the audio signal. For any 
mode where the light pattern is moving, 
positioning the forward/re verse/ auto 
switch in the auto position will cause 
the pattern to change directions periodi- 
cally. The dwell control determines 
the time interval between changes. 

Releasing all mode-select switches 
will cause the light display to go off but 
it will reappear as soon as a mode is 
selected. 

The lowest signal level that the audio 
section will respond to may be set by 
adjusting Rl2, This is useful for normally 
high-level signals that would otherwise 
limit the sensitivity control to a very 
small movement before saturation of 
the audio section occurred. Potentiom- 
eter RIO may be adjusted to obtain the 
desired balance between sound-sync 
chase, and intensity of fluctuation, for 
the same RESPONSE control setting. 

After completing the functional 
check of the control unit, connect the 
power-switching unit to a light display 
consisting of at least one light per chan- 
nel. The power-switching unit should 
be connected to a voltage source meet- 
ing the requirements of the lamps {i.e., 
12 volts for 12-vo!t lamps, 117 volts for 
ordinary household lamps, etc.). Re- 
peat all previous functional checks and 
verify that the light display connected 
to the power switching unit corresponds 
to the LED display of the console. One 
thing to keep in mind here is that the 
LED's may barely be visible when the 
light display is bright. 

Lighting display 

Now that you've completed the 
Lumitron-4 and verified that the unit is 
operating properly, you need to devise 
an appropriate light display. The lighting 
display used with the device requires 
four separate lighting circuits. The 
fastest way to create a four-channel dis- 
play is to obtain four strings of Christ- 
mas tree lights and tape them together 
in a bundle. The strings should be 
placed, one on top of the other, so that 
the first bulb of three of the strings fits 
between the first and second bulbs of 
the fourth string. The idea is to have 
every fifth bulb in the composite string 
on the same circuit. 

In creating your own unique display, 
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FIG. 16— OPTIONS FOR DIMMING Lumltron-4 display. All-channel dimmer Is shown In a; Individual- 
channel unit In b. 




FIG. 17— FOUR OF THESE PIECES should be prepared to make square frame to hold infinity mirror's 
12- volt lamps. Mason ite is a good material to use. 




FIG. 18 — EXPLODED VIEW of infinity mirror. A small notch will have to be out or filed in the case to 
pass tines for lamps. 

just remember to have every fifth portant point is that the common wire 
bulb on the same circuit, and a common must be able to carry enough current for 
wire to all bulbs. Another very im- all four circuits, operating all of the 




FIG. 19— INFINITY-MIRROR DISPLAY. Lamps 
may be clear or colored, according to taste. 



bulbs simultaneously, when required. 

A real eye-catching display that is 
rather easy to build involves the use of 
the "infinity-mirror" illusion that can 
be created with the aid of readily avail- 
able Mylar sun-reflecting film. To con- 
struct the infinity-mirror you'll need a 
clear piece of glass (double- strength is 
recommended), a mirror the same size 
as the glass, a sheet of the Mylar re- 
flecting-film, lights, and a frame to hold 
them, and a case. A convenient case 
size has inside dimensions of 12 I/16 x 
12 1/16 inches, which allows the use of 
precut mirror squares and simplifies the 
construction of the display. 

The Mylar film is applied to the glass 
and is trimmed flush, creating a "one- 
way" mirror that is placed in the dis- 
play front with the Mylar film on the in- 
side of the display. The light frame is 
inserted next, followed by the mirror 
square. It will be necessary to cut a 
notch in the case to allow passage of 
the light-display control leads around 
the mirror. Place a small piece of elec- 
trical tape on the edge of the mirror 
where it comes in contact with the con- 
trol leads. Cut a piece of cardboard to 
fit over the back of the mirror and 
secure the entire assembly so that all 
pieces of the display fit snugly together 
within the case. Refer to Figs. 17 and 18 
for construction details. Figure 19 
shows the completed infinity mirror 
light display. 

With the display activated, multiple 
reflections of the lights within the dis- 
play will create an infinite-tunnel-of- 
lights illusion. The secret of this illusion 
is the Mylar film, because it partially 
transmits light to the outside of the dis- 
play while reflecting a portion of it to 
the back mirror for re-reflection. Only 
the first row of lights seen in the dis- 
play is real; the rest of the lights are 
reflections. 

A lighting display comprised of 
multiple infinity mirrors is very effec- 
tive and will add to your enjoyment of 
the Lumitron-4. r-e 
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| APPLICATION NOTE 



Using An Op-Amp 

As A 

Versatile Comparator 

This simple circuit uses any common op-amp 
to form a comparator with variable hysteresis 
between two trip-points— one fixed and one movable. 



JERALD GRAEME, Burr-Brown Research Corporation 
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AN OPERATIONAL AMPLIFIER IS A CONVENIENT DEVICE FOR ANA- 

log comparator applications that require two different trip 
points. The operation of a comparator is such that the output is 
high when the voltage at the positive ( + ) input is more positive 
than the voltage at the negative ( — ) input, and the output is low 
when the input conditions are reversed. By biasing one of the 
input terminals, the trip point can be shifted. The addition of a 
positive- feed back network will introduce a precise variable hys- 
teresis into this switching action.' Such Teed back develops two 
comparator trip points centered about the initial trip point that 
is equal to the reference (bias) voltage. 

In some control applications, one trip point must be main- 
tained at the reference level, while the other trip point is 
adjusted to develop the hysteresis. That type of comparator 
action is achieved with the modified-feedback circuit that is 
shown in Fig. 1. 

Signal diode Dl blocks positive feedback when the compara- 
tor output is low and permits positive feedback through resistor 
R2 when the output is high. Thus, when the comparator output 
is low, the trip point of the comparator is determined by the 
reference voltage E R . When the comparator output is high, the 
trip point is shifted by the addition of positive feedback through 
resistor R2. This second trip point is shifted from the original 
trip point by: 

AV = Rl X (V z - E R ) / <R1 + R2) 

where V z , the Zener voltage, is greater than reference voltage 
E R . Varying resistor R2 will adjust the hysteresis without dis- 
turbing the trip point at E R . 

The circuit's other performance characteristics are similar to 
the common op-amp comparator circuit. The accuracy of both 



Reference: 

1. Tobey, G., Graeme, J., and Huelsman. 
and Applications, McGraw-Hill ( 1 97 1 ) 



L. Operational Amplifiers: Design 



" Copyright 1973, Burr-Brown Research Corporation 
This is a reprint of a Burr-Brown application note entitled "Varying Compar- 
ator Hysteresis Without Shifting Initial Trip Point" 




FIG. 1— CONTROLLING HYSTERESIS. Positive feedback circuit for ana- 
log op-amp comparator does not shift the initial reference trip point while 
introducing hysteresis in the second trip point. The voltage difference, 
AV, between the trip points can be adjusted by varying resistor R2. When 
the output voltage is taken from the Zener diode, as shown, it switches 
between zero and V z , the Zener voltage. 

trip points is determined by the op-amp's input offset voltage, 
input bias current, and finite gain. Resistor R3 limits the cur- 
rent drain through the Zener diode, and resistor R4 provides a 
discharge path for the capacitance of diode D2, 

The output signal can be taken either directly from the op- 
amp output or from the Zener diode, as shown. With the latter 
hookup, the output signal voltage alternates between zero and 
Zener voltage V z , which might be desirable for interfacing with 
digital logic circuits. It should be noted, however, that this 
output cannot sink current in the O-volt state. 

Switching speed is determined by the op-amps slewing-rate 
limit for high-level input-drive signals. When the input drive is a 
low-level signal, the output rate of change is limited by the gain 
available to multiply the input signal's rate of change. Both the 
slew-rate limiting and the gain limiting of switching time are 
eased if phase compensation is removed from the op-amp. R-E 




BUILD YOUR OWN ROBOT! 



Send today for your 52-page {8V2 x 
11") booklet containing complete re- 
prints of all eleven articles in the 
Build Your Own Robot series by Jim 
Gupton. 

This all-inclusive reprint gives you all 
the data you need to build your own 
Robot. 

■ TELLS EVERYTHING YOU NEED 
TO KNOW to build the Unicorn-1 
Robot without the need for an engi- 
neering degree or special equipment. 



The robot is fully mobile with minipu- 
lator arms to grasp, lift and carry. 

■ MANIPULATOR ARMS and end- 
effectors (hands) are what enable the 
robot to perform useful tasks. Details 
of construction techniques and con- 
siderations are fully explored. 

■ MOBILITY BASE is not a lunar 
space station. It is the drive system 
that permits the robot to move from 
here to there. Full construction de- 
tails along with a discussion of power 
sources is included. 



■ THE BODY— FRAME AND ROTA- 
TION MECHANISM. This is the part 
that makes Unicorn-1 look like a ro- 
bot. Wood and Formica are the ma- 
terials for the body. Motors and gears 
are what make it function. 

■ COMMUNICATIONS. How you can 
tell your robot what to do. Prepro- 
gramming techniques.. ..radio control 
....computer control are all detailed. 

■ SENSORS. How to add sensors so 
your robot doesn't bump into things. 



Electronics 



Robot Reprints 
200 Park Ave. South 
New York, N.Y. 10003 



I want to order reprints @$1 2.00 plus $1 .00 

postage and handling for U.S., Canada and Mexico. 
Add 96c sales tax for New York State residents only. 
U.S. Funds only. 

I want to order reprints @$12.00 plus $3.00 

Air Postage and handling for all other countries. 
U.S. Funds only. 

Allow 6-8 weeks for delivery. 



Please print 



(Name) 



(Street address) 



(City) 



(Stats) 

We do not bill, check must be enclosed. 
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hobby comer 



Some answers from our readers and more questions from 
the mailbag. earl "doc savage, K4SDS, hobby editor 
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EVERY NOW AND THEN. IT'S NECESSARY 
to pause and catch up with your letters 
and cards. The mailbag has been unusu- 
ally heavy lately and I don't want the 
stack to get any higher. So. well whittle 
it down a bit this month. But first I'd like 
to thank you for the interest that you 
have shown in Hobby Comer since it 
first appeared some four years ago. We 
have covered and uncovered a lot of 
ground in that time and your expressed 
interest has had many effects. 

Your reactions have influenced the 
direction and content of this column. 
They still do so. I hope you will continue 
to let us know your thoughts, needs, and 
what you are doing. That way. Hobby 
Corner will be more likely to have topics 
that are of special interest to you. 

You have always come through with 
solutions to the problems your fellow 
readers have encountered. This has 
been a perfect example of "someone 
has the answer to every question." 
Your help is appreciated by those who 
have the problems, and by the rest of us. 

Another effect is a purely personal 
one. Your cards and letters have been 
the reason that this column is fun to 
write. When the fun goes out of some- 
thing, it becomes just a task to do and 
get over with. For preventing that from 
happening: thanks. 

On the subject of cards and letters, let 
me assure you that every one is read 
carefully and given full consideration. 
That is true whether the note is a ques- 
tion, an answer, a circuit to share, a 
complaint, a suggested topic, or any- 
thing else. Those of greatest general in- 
terest find their way into a future Hobby 
Corner. 

So, keep the cards and letters coming 
and remember that those of you who 
enclose a self-addressed stamped en- 
velope are most likely to get a direct 
reply. 

Slave flash 

Frank Eatherton asked for your help 
with a circuit for a wireless tripper for 
his photographic flash (Radio-Electron- 
ics, March 198 1). Thanks to Mark Cipri- 
ano (Fulton, NY). Porter Holman (New 
York, NY), Harold Dahlquist (Mesa, 
AZ), and others, we can pass along 
the following information to all you 
photographers. 



The whole job can be done with a very 
simple circuit and should cost you just 
two dollars, as compared with the 20 
dollars or more that commercial units 
cost. 
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FIG. 1 



be a Radio Shack 276-1095 as indicated 
or any equivalent 200-volt unit. 

Readers have suggested building the 
trigger in a small film can, or in an 
opaque plastic or metal tube. H.C. 
Gernhardt, Jr. (Princeton, WV) sug- 
gests that you insulate the leads and put 
the components in a piece of heat-shrink 
tubing. One reader embedded his trigger 
in casting resin. In any event, the 
LASCR window must be pointed out 
through a hole in the case. Tom Lille vig 
(Cedar Rapids, I A) points out that am- 
bient light has less effect if the window is 
shielded by a short piece of tubing. 

In operation, when light of sufficient 
intensity falls on the LASCR window, it 
effectively short circuits the flash termi- 
nals. That fires the flash or strobe. 
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The trigger circuit shown in Fig. 1 
works by light. It is connected to the 
remote flash and, when the main flash 
fires, it detects the burst of light and 
fires the remote unit. 

No batteries are required as operating 
voltage is taken from the flash. The 50K 
potentiometer lets you adjust the sensi- 
tivity of the device. It can be replaced by 
a fixed resistor if the adjustment feature 
is not needed. The LASCR (Light-Acti- 
vated Silicon-Controlled Rectifier) can 



There you are, Frank — no wires to 
trip over even if you have a dozen slave 
flash-units around the studio. 

Alternate on/off 

The request from E.M. Shanley for a 
circuit to alternately open and close 
a relay on sequential control pulses 
(Radio-Electronics, March 1981) brought 
fonh a barrage of responses. Of special 
interest is the fact that so many different 
continued on page 66 





HEATHKIT CATALOG 



Rechargeable 
Camp Light 



Soundtrack* 
Metal Locator 




Digital Electronic 
Scale 




One-button 
Phone Dialer 



400 electronic kits: test instru 
merits, computers, amateur radio 
gear, electronic educational pro- 
grams, color televisions, stereo 
components, R/C gear, home prod- 
ucts, energy conservation de- 
vices, marine and aviation gear, 
and more - things you've always 
wanted and needed, now at low 
kit prices from Heath. 

Discover the fun of kit building - 

it's a great way to relax in your 
spare time and share a rewarding 



pastime with your whole family. 
The useful items you build will re- 
flect the pride of your craftsman- 
ship, too. The famous Heathkit 
illustrated manuals make it easy 
for anyone to build reliable, 
professional-quality kits. 



Computerized 
Weather Station 



SEND FOR YOURS HOW! 

Tile 104-page catalog is Free! If coupon is missing write: 

Heath Company, Dept. 020-792 Benton Harbor, Ml 49022 





Speedometer/ 
Tachometer 
Pro-Series Audio 
Components 




Heath Company, Dept. 020-79? 
Benton Harbor, Ml 49022 



Send my free Heathkit Catalog now. 
I am not currently receiving your catalog. 

Name 



4-band Shortwwe 
Radio 



Heathkit products are displayed, sold and serviced at Heathkit Electronic 
Centers* nationwide. Consult /our telephone directory white pases for location. 
*Unlts of Veritechnology Electronics Corporation. Some retail prices may 

be slightly higher. 
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HOBBY CORNER 

continued from page 62 



solutions were offered. It certainly 
demonstrates that there is no one way to 
tackle any situation. 

Joe Sobieski (Johnstown. PA) and 
R.C. Herron (Houston. TX) suggest the 
direct approach of using an alternate- 
pulse relay. They are available in almost 
any coil voltage from several relay man- 
ufacturers. If you can't get one from 
your distributor or mail-order house, 
Joe suggests trying Mountain West Co. 
in Phoenix. AZ(toll free phone number: 
1 -800-528-6169). 

Many of you suggested using various 
types of flip-Hops to provide alternate 
on/ off voltages. The circuit shown in 
Fig. 2 is a good example of those. It was 
sent by Michael Vesti (Grass Valley, 
CA). In his circuit, the Q output alter- 
nates between high and low on succes- 
sive pulses. That, in turn, operates the 
NPN transistor switch and the relay, 
which are chosen to match the applied 
voltage. Capacitor CI and resistor Rl 
provide some debounce for a possibly 
noisy pulse. 

Gary Bjorndahl (Grafton, WV) also 
uses the flip-flop approach, but with the 
first section of a 7490 counter tilling the 
role. His circuit (Fig. 3) gets its pulse 
from an LM567 tone decoder that pro- 
duces an output when the proper fre- 



quency is input. That frequency is de- 
termined by RI and CI using the for- 
mula: F=l.l/RICl. Note that an off- 
frequency tone will not operate the re- 
lay. Does that give you any ideas for 
selectively operating several relays? 




The circuit in Fig. 4 is from R.W. Phil- 
lips (Raynham, MA), it requires a sensi- 
tive relay but is about as simple an ap- 
proach as you will find. 

Other suggestions for E.M. involved 
the use of SCR 's and garden- variety re- 
lays. We'll take a look at those later. 

Any ideas? 

Berthil Berg (Almogordo. NM) is 
having difficulty in determining the 
speed of a revolving shaft (it turns at 
about 2000 rpm) accurately. Can any of 



you come up with a device that com- 
bines accuracy and simplicity? How 
about a circuit to detect a reflective strip 
on the shaft and feed that information 
into a frequency counter? 

Nicholas Bodley (New York, NY) 
wants to know if you can draw two saw- 
tooth waveforms that are 180 degrees 
out of phase. 

Tom Grove (Silverdale, WA) would 
like to find a circuit that would let him 
check his camera-shutter speeds (from 
1/5 to 1/1000 of a second). 

Jim Pruitt (Lewiston. ID) needs to 
monitor the level of liquids in the vari- 
ous tanks in his camper. Instead of 
meters, why not LED's? 

Don't forget the do-nothing/idiot box 
circuit "contest" is still running. 

Well, those should keep you busy 'til 
next time! R-E 
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When you put part of your savings 

into U.S. Savings Bonds you're 
helping to build a brighter future 
for your country and for yourself 
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GET IT ALL! 



Subscribe today to RADIO-ELECTRONICS 

Don't miss a single issue and .... 

You save as much as $10 off the newsstand price. 



When you subscribe to the best 
electronics magazine of all — 
RADIO-ELECTRONICS— you're 
making sure that you'll get all the 
news of electronics you want, every 
month from now on. Issue after 
issue, you'll get equipment news, 
test reports, projects to build, com- 
puter technology, servicing tips and 
more, including regular columns 
on computers, solid state, hi-fi, 
hobbies and servicing. And every 
one is written by the experts, the 
outstanding authorities in the most 
exciting, fastest-growing field in 
the world today— electronics. 



HOW IT WORKS: 
LASFR VIDEODISC 
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And . . . you save money, too, as 
much as $10 off the newsstand 
price of RADIO-ELECTRONICS when 
you select one of the subscription 
offers listed on the handy coupon. 
More important — you'll be assured 
of having your copy reserved, even 
if it runs out on the newsstands. 
You save money and time. Make 
sure you get all the excitement in 
every issue of RADIO-ELECTRONICS, 
every month, by filling in and 
mailing the coupon, today. 

SAVE MONEY, enclose your 
payment and you get 
TWO EXTRA ISSUES per year— 
up to $10 savings off the 
newsstand price. 



Get trie Best— Every Month! Mall Today! 
YES! please send me 
' Payment enclosed, 14 issues for $13.00 

(You save S4.50 off newsstand price.) 
| Payment enclosed, 28 issues for $25.00 
(Save More! (10.00 off newsstand price ) 



□ Bill me, 1 year— 12 issues only 113.00 
(You save S2.00 oft newsstand price.) 

G Bill me, 2 year? — 24 issues only $25.00 
(Save more! $5 00 off newsstand price.) 



Ngme 



Address 
City _ 



-State- 



Zip Code.. 



66^ 



Extra Shipping: Canada $3.00 per year, ail other countries $7.50 per year. 

□ Check here if this is a new subscription. 

□ Check here if you are extending or renewing your subscription. Allow 6-8 weeks for delivery of first issue. 



ImHi BMtrartn 

P.O. Box 2520, 
Boulder, Colorado 80322 
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More information on new products is available. Use the 
Free Information Card inside the back cover. 



60-MHZ OSCILLOSCOPE, mode! SC60, the 
"widebander," has a 60-MHz bandwidth, usable 
to 100 MHz, and covers virtually all digital-logic 
families in use today. Mo peaking coils are used in 
the vertical amplifiers, providing true waveform 
reproduction through its entire bandwidth. Six- 
nanosecond rlsetime, and a post-deflection CRT, 
produce sharp, bright waveforms to 100 MHz. 
Human-engineered front-panel design, with 
large-sized control knobs and pushbuttons, elim- 
inate unnecessary bumping of adjacent knobs or 
controts. 







\' rnT 'iwm 


i 
^ 


f, KjB|' * r 



CIRCLE 151 ON FREE INFORMATION CARD 

High sensitivity of 5 mllllvolts-per-centimeter 
on both channels enable the model SC60 to be 
used in very low level circuits. Measurement 
capability is up to 1600 volts peak-to-peak, and 
there is protection to a full 200 volts. Delayed 
signal trace permits viewing the leading edge of 
waveforms on both channels. The user can add, 
subtract, or view the two input channels sepa- 
rately. 

The model SC60 features exclusive 5- MHz vec- 
tor (X-Y) response (at 3° phase shift or less) with 
the push of a button. Special video-sync separa- 
tors result in rock-solid sync on the most complex 
video waveforms. The model SC6Q "widebander" 
is priced at $1,695.00.— Sencore, 3200 Sencore 
Drive, Sioux Falls, SD 57107. 

INTRUSION-ALARM SYSTEM, the Archer Ultra- 
sonic Intrusion Alarm System, requires of the 
user only that it be plugged in and aimed at the 
area that is to be protected. A built-in "walk-test" 
lamp allows one to determine the protected area 
easily. 

Any motion within that area triggers a loud, 
built-in alarm. It can be used with an external 
(optional) alarm siren or bell, and in any mode can 
be set to sound Instantly or with a 15-sacond 
delay. 

Other features Include adjustable sensitivity, 
provision for remote control, and an automatic 
20 -second delay that allows you to leave the 




room without setting off the alarm. It comes in a 
simulated walnut -finish enclosure and is 2'A X 
9% X B'A inches; it has U.L.-llsted AC operation, 
plus provision for battery back-up. The Archer 
Ultrasonic Intrusion Alarm System is priced at 
$79.95. — Radio Shack, 1800 One Tandy Center, 
Fort Worth, TX 76102. 

AMMETER, model SPR-930 is a snap-around 
volt- ohm -am meter that features ± 3% of full- 
scale accuracy over a full-frequency spectrum of 
50 to 400 Hz. That feature eliminates any further 
calibration requirements anywhere in the world, 
and also eliminates costly recalibration charges. 
The model SPR-930 is pocket size and has an 
impact-proof outer plastic housing. Components 
are mounted on an exclusive-design inside chas- 
sis to minimize damage from severe shock. There 
is a positive-acting detented range-switch and 
dial-drum mechanism, spring-loaded ball-pivot 
jaw action for smooth operation, and grip-fast 
texture housings. The rotary scale presents one 
range at a time, reducing reading error. The 
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pointer lock freezes reading where lighting condi- 
tions or cramped quarters so require. 

There are nine ranges: 10/30/100/300/900 
amps AC continuous duty, 150/300/750 volts AC 
Self-contained, and 25 ohms mid scale. Current 
readings are instant and accurate without break- 
ing the line. The model SPR-930 is priced at 
$109.75. — A. W. Sperry Instruments, Inc., 245 
Marcus Blvd.. Hauppauga, NY 11787. 

INSERTION AND EXTRACTION TOOLS, a new 
MDD-series of DIP IC dispensers for MOS and 
CMOS, as well as standard devices, offer flexibili- 
ty and convenience to a unique degree. Each 
channel easily accepts any standard IC shipping 
tube, and can accommodate any standard IC 
from 2-42 pins on .300, .400, or .600 centers. 
Adjustable guides position each IC individually 
for easy extraction, and simple gravity feed 
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assures reliable deposit of the next IC into extrac- 
tion position after the previous IC is removed. The 
tools are made of conductive carbon-filled ther- 
moplastic with steel supports, assuring effective 



NOW, 

a mini-scope 
with the 
features 

most wanted 

by field 

engineers! 




B&K-PRECISION MODEL 1420 $825 

This new 15MHz dual-trace mini-scope 
was designed by B&K-PRECISION 
engineers to respond to the special needs 
of field engineers . . .amini-scope with 
lab-scope features. 

It easily fits into a standard attache 
case with plenty of storage room for 
a DMM, tools and accessories. The 
1420 can be powered from the AC line, 
10-16VDC or an optional internal 
battery pack. 

The rugged 1420 features dual-trace 
operation and an honest 1 5MHz re- 
sponse, with useful response beyond 
20MHz. An efficient rectangular CRT 
displays waveforms with good read- 
ability under all field service conditions. 

There is no sacrifice of features or 
performance for compact size. The 1420 
has 18 sweep ranges from 1 u,S/div. to 
0.5S/div. in a 1-2-5 sequence; variable 
between ranges. Sweep magnification 
is X10, extending the maximum sweep 
rate to lOOnS/div. For use with computer 
terminals or video circuits, a video sync 
separator is built in. Automatic selection 
of chop and alternate sweep modes is 
provided, as is front-panel X-Y operation. 

The Model 1420 measures only 4.5 X 
8.5 X 12", weighs 7.75 lbs., with batteries 
and comes with two 10:1 probes. 

FOR IMMEDIATE DELIVERY contact 
your local distributor or call TOLL- 
FREE, 800/621 -4627 for a 16-page 
catalog brochure on the complete 
B&K-PRECISION oscilloscope line. 
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DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 • 312/889-9087 
t I nil Sis 6460 W. Corlla rid St. Chicago. I L 60635 
^v. Canadian Sates Atlas Elactfomcs, Onlano 
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FROM 



milX Electronics, Inc. 

lDW W. WHih.re , Oklahoma Clly, OK?JH* (405)00 9424 



D Hush my Vocal Zapper Kit, $24 95 pJusSSpostage 
& handling enc.osed- 

D Send assembl ed Voca E Z appar , S39.95 plus S 3 
postages handling enclosed - 

DSend Free Catalog 



city state zip 

VtsaDMCD card no 

PA.A Electronics, topi. 7R 1020 W. Wllsh.ire. Okie. City. OK 73116 
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static dissipation (a grounding lug is included) 
and long-term, reliable performance. The MDD- 
series Is available in 1,5, and 10-channel ver- 
sions. 

The model MDD-1 (1 channel) is priced at 
$21.85; the model MDD-5 (5 channels) costs 
$83.43, and the model MDD-10 (10 channels) is 
$160.45. 

The WK-7. a new kit of DIP IC extractors to 
accommodate all IC's from 14-40 pins, consists 
of extractors EX-1 for 14-16 pin devices, and EX- 
2 for 24-40 pin chips, plus inserters MOS-1416, 
MOS-2428, and MOS-40 for 14-16, 24-28, and 
36-40 pin IC's respectively. The WK-7\s priced at 
$29.95. — OK Machine and Tool Corporation, 
3455 Conner St., Sronx, NY 10475. 

TELEVISION TUNER SUBSTITUTE, the Mlnl- 
Substi-Tuner, is a 300-ohm, VHF testing replace- 
ment tuner. It comes with the IF connector cable, 
plug, and Is powered by two 9-volt batteries- 
There are 12 VHF channels, an on/off switch, 
AGC control, and an LED Indicator. The Mini- 
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So bsti- Tuner will save the TV technician hours of 
trouble-shooting and repair time where there are 
tuner problems within the VHF circuit of a televi- 
sion set. The Mlnl-Substl-Tuner is priced at 
$24.95— Tuner Service Corporation, 537 South 
Walnut St., Bloomington, IN 47401. 

DIGITAL THERMOMETERS, Series 1000, indi- 
cate °F and °C and operate over a range of 
-20°Fto2000°F. 

The series consists of three models, two of 
which operate from standard NICr/NiAl thermo- 
couples, and a third which uses diodes as its sen- 
sor. The model 1003 measures temperature of 
.1° and 1° accuracy and has a °F/°C switch for 
direct readout in either scale. The model 1001 
has the feature of displaying differential tempera- 
ture when the DX3 option allows the use of two 
probes to be connected to the instrument. 




All serles-1000 models are housed in a small, 
high-impact case and use an LCD readout that 
consumes only 800 nA. The series has battery life 
up to 500 hours. 

Models 1001 and 1003 Incorporate an auto- 
matic cold junction feature. The prices in the 
series run from $189.00 to $229.00, including a 
glass bead probe and batteries. — Jenway Instru- 
ments, Inc., 10080 North Wolfe Road, Suite 372, 
Cupertino, CA 95014. 

TEST INSTRUMENT, the Huntron Compar-A- 
Trace, model HTR 100SB- 1S, is a unique CRT- 
based instrument for trouble-shooting solid-state 
components and circuits. 
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The unit features dual-channel switching, or 
single-channel operation, for comparison testing 
of analog or digital devices In, or out of, circuit. 
Visual displays appearing on the CRT screen indi- 
cate the condition of devices or circuits under 
comparison as they are tested without circuit 
power applied. A graticule faceplate supplies a 
reference standard for visual comparison of firing 
voltages for diodes, discrete components, or 
IC's. The moo's/ HTR 1005B-1S Is priced at 
$965.00 —Huntron Instruments, Inc., 15123 
Highway 99 North, Lynnwood, WA 98036. 

DESOLDERING SYSTEM, model 4000, "Hot 
Vac," contains a built-in vacuum pump, allowing 
it to be used at any location In a factory, repair 
center, or field location where normal AC electric 
power is available. 

The solder is melted by the heated long-life tip, 
and the vacuum is turned on by the convenient 
switch located on the blomechanically designed 
handle. The solder that is removed is retained in 
the built-in solder reservoir, that may be emptied 
easily — even when the heater is hot. 
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Tip temperature ranges from approximately 
500° F to 1000° F, allowing the model 4000 to be 
used in a wide variety of applications. The tem- 
perature-sensing heater provides instantaneous 
temperature recovery, and transient spikes are 
fully suppressed, making it safe for desoldering 
MOS and other voltage-sensitive components. 

The model 4000 includes a built-in handle hold- 
er and a convenient handle for easy carrying. A 
variety of different-sized tips for various applica- 
tions is also Included. 

The model 4000 Is priced at $399.00.— Ungar, 
100 West Manvllle St., P.O. Box 6005, Compton, 
CA 90220. R-E 
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The diode gives you all-electronic switching without a 
microprocessor! herb friedman, communications editor 

judging by the hoopla, the only properly, a microprocessor can create 
things worthwhile in life are micropro- new applications or provide sophisti- 
cessor-controlled. Actually, if used cated features at a budget price. But as 




FIG. 1 




FIG. 2 



with all fads, people tend to get carried 
away with the fad itself, and today we 
find "computerized" kitchen ovens, 
sewing machines, and the like. In most 
of those applications, the user could get 
along without a home version of a 
''NASA space probe." 

Another aspect of electronic fads is 
that the excitement they create often 
obscures important developments for 
old or routine hardware. The ordinary 
diode switch is a perfect example of the 
problem. There is nothing reaJiy exciting 
about an ordinary diode. In fact, the 
diode is normally a rather dull subject — 
worth about a day in an average high 
school electronics course. Yet the diode 
plays an important part in modern com- 
munications equipment by providing a 
trouble-free substitute for bandswitches 
and RF-circuit selectors. 

Most readers will remember the band- 
switches of years past. Whether used in 
communications receivers, VHF moni- 
tors, or TV receivers, the bands witch 
was used to switch between RF front- 
end circuits, including the first local 
oscillator. As the switch contacts aged 
or corroded they affected the RF cir- 
cuits they switched. 

Eventually, the user had to "ease" 
the bandswitch slightly beyond the 
detent to receive a TV station, or strike 
the bandswitch to settle the drift in a 
VHF communications receiver, or use 
up endless cans of contact cleaner — 
which usually did a better job of dis- 
solving the plastic cabinet than cleaning 
the switch contacts. 

Today, thanks to the diode, we no 
longer have to put up with the band- 
switch. The diode performs noise- and 
drift-free electronic switching for us. Of 
course, it does take some sophisticated 
design work to use diode switching. 

Figure I , a simplified block diagram of 
part of the Kenwood R-1000 receiver, 
shows how it's done. Other than the 
diode bridge used for the power supply, 
and the AM and AGC detectors, 
diodes are used throughout the receiver 
as switches. 

Look first at the front end. Instead of 
the usual tuned input, the antenna sig- 
nal feeds six bandpass filters. A DC 
signal from the main band-selector 
switch (which covers 0-29 MHz in 
1-MHz increments) directs the DC con- 
trol-voltage to the appropriate band- 
pass control diodes. 

The desired mechanical filter is also 
selected by input and output control 
diodes that are controlled by a DC sig- 
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nal from the am/usb/lsb selector 
switches. The diodes that turn on the 
SSB product detector and the output of 
the SSB/CW carrier oscillators are also 
controlled by DC from the am/usb/ 
LSB selectors. In short, not one single 
circuit that handles RF has a mechanical 
switching device. It's all done with 
diodes. 

Whenever I try to explain the RF 
diode-switch in a class, someone always 
asks whether the DC control-circuit 
produces instability. The answer is 
"no" because the DC is fed into the 
ground end of the active circuit and is 
decoupled within its own RF loop. That 
is illustrated in Fig. 2, a simplified 
schematic of one/?- 1000 bandpass filter. 

The control-voltage from bandswitch- 
s elector-position A is fed to the junction 
of Cf| and R f . The positive voltage {or 
current) through L 1 causes diode D 1 to 
conduct (through Rl) creating a path 
for the antenna signal from the RF 
transformer through Dl to the filter. 
Capacitor Cf | is used as a filter capacitor 
and establishes an AC ground (or com- 
mon) at Rf/Cf | . The diode control-volt- 
age also passes through decoupling re- 
sistor R f to the junction of CQ/L2, and 
on to diode D2, which also turns on, 
allowing the signal to flow out of the 
filter and on to the receiver. Decoupling 
resistor R f and filter capacitor Cp — 
which also places the junction at C^/ 
L2 at AC ground — prevents any input 
signal to the filter from bypassing the 
filter to the output by flowing through 
the DC control voltage circuit. 

Diodes D3 and D4 have received no 
control voltage from the bandswitch so 
they represent an open circuit to the RF 
transformer's secondary. When the 
bandswitch is moved to position B, 
control voltage is removed from Dl and 
D2 and applied to D3 and D4, thereby 
opening the path to the BAND A filter 
and closing the path to the BAND B 
(C, D, E, etc.) filter. (Each filter is 
actually used for several I -MHz band 
segments.) Since all switching is done 
at "AC ground" potential there are no 
noise or drift problems associated with 
the bandswitching mechanism. 

Don't the diodes rectify the AC sig- 
nal? No, because once a diode con- 
ducts, it will pass an AC signal (or cur- 
rent) in either direction — AC is bi-direc- 
tional — as long as the peak-signal value 
of the AC waveform is less than the 
applied DC voltage. The DC diode con- 
trol-voltage can be several volts while 
the RF signal is in microvolts or even 
millivolts. As far as the AC signal is 
concerned, a conducting diode is just a 
low-value resistor. 

So there you have it; the Kenwood 
R-1000. One of the most up-to-date SW 
receivers with frequency synthesis, 
bandpass tuning, and all-diode switch- 
ing—and no microprocessor. I wonder 
how they accomplished that! R-E 
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IN JUST 10 DAYS, I'LL SHOW YOU HOW TO DO 

REAL MATH 

ON YOUR SCIENTIFIC CALCULATOR!" * 
•Quick. "Easy- •Guaranteed. •Fun, too! 
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INTRIGUED BY CALCULATORS? Then you can then approach the limit and stop." 
step up your math skills fast! Use my new method Professor John A Ball of Harvard CoMete (author 

in guidebook form. Its called CALCULATOR of the book Algorithms, for RPN Calculators') 

CALCULUS and comes with this guarantee; if after writes: '/ wish I had had as good a calculus 

10 days you're not astounded at the problems course." 



you're solving on your own calculator, return the 
guidebook for an immediate refund. 

But the point is - you won't want Eo send it back. 
For this is the easiest, fastest shortcut ever! The day 
you receive your copy in the mail youl] want to 
put it to work. It's that exciting and helpful. 

My name is Dr. George McCarty. 1 leach math 
at the University of California. I wrote this 
guidebook to cut through the confusion. It does 
just that — with workedf-out examples, simple ex- 
ercises and practical problems — all designed to 
work with precision and magic on your calculator! 
POWER METHODS. Need to evaluate functions, areas. 
volumes - solve equations — use Curves, trig., potar coor- 
dinj:c'i — find limits fur sequences and series? It's at] here! 

If you're in the biological, social or physical sciences, 
you'll be doing iicvsrl functions, carbon dating. Compcrti' 
growth curves, half-life, future value, marginal costs, 
motion, cooling, probability, pressure — and plenty metre 
(even differential equalions). 

Important numerical techniques? Those algorithms arc 
hert. too-rahonal and Fade approximation, bracketing, con^ 
tinued fractions, Euler's method, Heun's method, iteration 
functions, Newlon's method, predktor-correelor, successive 
substitutions, Simpson's method and synthetic division. 

LOOK AT WHAT USERS SAY* Samuel C, 
McOuney, Jr., of Philadelphia writes: 
CALCULATOR CALCULUS IS GREAT! For ten 
years I have been trying to get the theory of calculus 
through my head, using home-study courses. It was 
not until I had your book that it became clear what 
the calculus was all about. Nozo i can go through the 
other books and see what they are trying to do. Willi 
your book and a calculator the whole idea becomes 
clear in a moment, and is a MOST REFRESHING 
EXPERIENCE, I program some of the iterative prob- 
lems you suggest and it always GIVES ME A 
THRILL to see it start out with a wild guess and 



Professor H, I. Freedman of the U. of Alberta, 
writing in Soc. hid. Appi. Math Review, states; 
"There can be no question as to the usefulness of 
this book... lots of exercises.. . very clearly written 
and makes for easy reading. " 

OB. of Santa Barbara says: "Your book has 
given me much instruction and pleasure. I do not 
hesitate to recommend it. 'CALCULATOR 
CALCULUS' is a book that inspires the reader to 
understand everything down to the last detail. You 
si?etpj to have put your heart into the teaching." 

I WANT YOU TO TRY THIS. So, if you act 
now, you can invest in CALCULATOR 
CALCULUS' For only U.S. 514.95 {to USA or 
foreign: add $1 for shipping, or $4 by AIRr in Calif, 
add 90* tax). 

*GET MY COMPLETE KIT, with a TI-35 
calculator, a 200 p. Student Math Book. AND the 
guidebook, ALL for 539,95 (to USA only: add 52 
For shipping, or $5 by AIR; in Calif, add 32.40 tax). 
As pennywise Ben Franklin said, "An investment in 
knowledge pays th e bes t dividen ds." GET STA RTED 
NOW — Tax deductible for professionals. 

NO RISK WHATEVER! Send for it today. Be 
sure to give me your complete mailing address with 
your check or money order. If you want to charge 
it (Visa or MO, tell me your card no, and exp. 
date. Prompt shipment guaranteed. 
Thank you! 
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EduCALC Publications, Dcpt. D6 
Box 974. Lacuna Beach, California 92652 
In California, call 714— 497-3600; 
L-lsc-whcre TOLL FREE 24-hour Credit Card orders: 
800—854-0561, Ext. 845; Dcpt. X-I 



COVER STORY KITS 

PLM-1 Power Level 
Meter — $42.00 

February '80 R-E 

EX-1 Expander — 

$60.00 

ASRU Noise Filter/ 

Expander — $11 0.00 

March/April '81 R-E 

EQ-2 Graphic 
Equalizer, 12 bands/ 
channel — $100.00 

April/May 78 R-E 

All our kits feature solid 
walnut (unfinished) and 
anodized aluminum, and 
high-performance circuits. 
Instruction manuals for 
the above are available 
for $2.50/2.50/3.50/3,00, 
refundable with 
purchase, 

FREE CATALOG — Circle reader service number or send stamp for faster 
service; our catalog contains information on these and other audio products. 





SYMMETRIC 
SOUND 
SYSTEMS 



512 KNOBCONE PLACE 
LOVELAND, CO 80537 

Phone Orders: (303)669-1567 



Prices include UPS shipping on prepaid orders. U.S. Mail add $3. 

Charge cards add shipping plus $1 .00 handling. Canada add £5.00, 

U.S. Funds only. Phone orders accepted 10 a.m. to 6 p.m. Mountain Time 

(3031 66S-1567. 
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More information on stereo products is available. 
Use the Free Information Card inside the back cover. 



SPEAKER, model SM-15. is a wedge-shaped 
musical instrument speaker designed for club 
and concert applications where power and re- 
sponse are essential. The specifications for this 
system include a frequency response of 75 to 
20,000 Hz, 8 to 16 ohms impedance, 200 watts 
power capacity, and a crossover point of 2.5 kHz. 
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The SM-15 also has a low-frequency driver with a 
54-ounce magnet structure weight with 2-inch 
voice coil, and a large Dhorm high-frequency 
driver with a 30-ounce magnet structure weight 
with 1.5-inch voice coil. Price is $350. — Heppner 
Sound, Beividere fid., Round Lake. IL 60073 

HEADSETS, models HV-300, SP-800 and SP- 
805. are designed to incorporate a concept called 
Stereo Separation Control. That system alters the 
phase relationship of sound, separating one ste- 
reo channel from another, thus eliminating the 
"Inslde-t he-head" effect and resulting in a con- 
cert-hall effect. All models feature a frequency 
response of 20 to 20,000 Hz, an impedance of 8 
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ohms, a stereo/monaural switch, and a 10-ft. 
lightweight cord. High velocity model HV-300 
(shown) has tapered Mylar transducers and indi- 
vidual volume controls. Isolation design models 
SP-800 and SP-80S have slide-type volume and 
tone controls. Prices: model HV-300 Is $49.96: 
model SP-800 is $39.95: model SP-BOS is $79.95. 
— Mura Corp., 177 Cantiague Rock Rd., Westbu- 
ry, NY 1 1590. 

TURNTABLE, model LT-5V. manufactured by 
Mitsubishi Audio Systems. This fully automatic 
logic-controlled belt-driven turntable is unusual 
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in that It mounts vertically, The platter is driven by 
a DC servomotor. Speed regulation is accom- 
plished by a phase-locked loop. The aluminum 
diecast platter measures 12V. inches in diameter. 
The statically-balanced linear-tracking tonearm 
is the straight-type measuring 8 J A inches. Manu- 
facturer's specifications Include a wow-and-flut- 
ter of 0.045% WRMS and a signal-to- noise ratio 
of 76 dB. 

The LTSV offers an array of automatic func- 
tions Including tonearm lead-in and lead-out, 
speed and size change, reject and repeat, lead-in 
to any point on the record, lift/cue. left and right 
tonearm movement and cue prevention In the 
absence of a record. The turntable includes a 
stroboscopic speed indicator and muting circuit- 
ry, acoustic insulator feet to cushion vibration 
and a detachable dust cover that fits down over 
the top third of the unit. Suggested retail price is 
S450.— Melco Sales, Inc., 3030 E. Victoria St., 
Compton, CA 90221. 

AM/FM/MPX STEREO CASSETTE, model 672, 
is a compact unit featuring an FM input-noise 
canceller, FET front-end and pushbutton tuning. 
The stereo cassette has locking fast-forward/ 
rewind and auto stop. Measuring 7 X 1*/» X 57a 
inches, the short chassis and flat face fit easily 
into the dashboard of virtually any import or X- 
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body car. Suggested retail price Is $169.95. — 

J. I. L. -America, 737 W. Artesia Blvd., Compton. 
CA 90220. 

INTEGRATED AMPLIFIER, model A-60, has 
overload margins on all its inputs, 36 dB above 2 
millivolts on phono to allow use with high-output 
cartridges without overloading the first audio 
stage. 
Line-level inputs, selected by push-button, in- 




A Classroom 
In Your Mailbox ! 



Two-Way Radio 



THROUGH THE 
REVISED 



MTI 



Home Study Course 

Send coupon below for free course outline 
No obligation - Mo salesman wiEl call 



Profession*! Training in j Untqut C*re*t Fsstd 



Providing Trilnmq 14 (he tnduitrv Since I960 



M 



study FM two-way 
radio at home! 



t am interested in learning more about pro- 
fessional FM two-way radio. Please send me full 
details on the MTI training program. 

Name . 

Address 

Qly /State/Zip 

C3G 



MTI 



Mobile Training Institute 

Bni 735, Camp Hill. PA 17011 -U.S.A. 
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FREE! 
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DISCOUNT 

ELECTRONICS 

CATALOG 



JOIN THE PAK! 

Send for our Free catalog and become a 
member of our exclusive Pak. Out . . 
members receive Poly Pak s 
exciting catalog several 
times a year. We offer: 
Penny Sales, Free 
Premiums and Low, 
Low Prices on a wide variety of 
Electronic Products such as Computer Periph- 
erals, Integrated Circuits, Speakers, Audio 
Equipment, Rechargeable Batteries, Solar Prod' 
ucts. Semiconductors, and much, much more! 
Take advantage of our 25 years as America's 
foiemosl Supplier of discount electronics. 



RUSH ME YOUR FREEDISCOUNTCATALOG! 
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dude tuner, tape, and auxiliary, all with 100 milli- 
volts into 100K ohms sensitivity for lull output. 
Signal-shaping controls Include treble and bass 
with 12 dB boost or cut at 15 kHz and SO Hz 
respectively, and there is also a high-frequency 
lifter with a 12 dB/octave slope that turns over at 
7.5 kHz. 
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Line-level signal outputs are avaiiable at 100 
millivolt level lor tape and auxiliary at 5K ohm 
impedance. Headphones ol 8-2K-ofim imped- 
ance may be driven from front- panel jack or from 
rear-panel speaker terminals. 

The overall performance of the mode! A-60 
amplifier provides frequency linearity within ± 
0.75 dB with both channels simultaneously driven 
from 20 Hz to 20 kHz at 35 watts continuous into 
8 ohms at 0.2% total harmonic distortion. The 
damping factor is greater than 45 at mid-frequen- 
cies and an 8-ohm load. Delayed volt-current lim- 
iting with automatic reset protects against short- 
term overloads, while internat fuses protect 
against long-term overloads. 

The model A-60is priced at $595.00. — Arcam 
(USA), Inc., 652 Glenbrook Road, Stamford. CT 
06906, 

SPEAKERS, model A150 and model A60 are 
three-way and two-way systems. The three-way 
model A150 uses a 10-inch acoustic suspension 
woofer, a 4Vi-incri midrange with ferroffuid, and a 
1-inch soft dome tweeter with ferrofluid in a 30'A 
X 16Vi X 8-inch cabinet finished in furniture- 
grade oak veneer. A 1Vs-inch black pedestal base 
is supplied for floor placement. Frequency re- 
sponse is 36-25,000 Hz ± 3 dB; crossover fre- 
quencies are 550 Hz and 4000 Hz; sensitivity is 90 
dB(1 watt/1 meter) and the impedance Is S ohms 
(nominal). 

The two-way model ABO uses a newly designed 
3-inch acoustic suspension woofer and a ferro- 
ffuid-coofed IVi-inch cone tweeter. Frequency 
response is 55-22,000 Hz ± 3 dB; crossover fre- 




CIRCLE 136 ON FREE INFORMATION CARD 

quency is 3000 Hz, and the nominal impedance is 
8 ohms. The compact size (18 X 11 vi X 7% 
Inches) makes shell or wall mounting convenient. 
It is suitable for use with amplifiers rated at 10-60 
watts-per-channel. 

The model A 150 Is priced at $270.00; the mod- 
el ABO costs $100,00. — Boston Acoustics, 130 
Condor St.. East Boston, MA 02128. R-E 




NOW YOU 
CAN BUILD 
YOURSELF 

AN 
ORCHESTRA 



The most advanced — most versatile organ 
you ever dreamed of is now with In most 
everyone's reach . . . beceuse you build It 

yourself the exclusive WERSl way. 

Expand your instrument according to 
your taste and budget. With WE RSI's 
'Building Block' system, you'll never 
need to trade organs again! 

Superior WERSl quality also available in 
Pianos, synthesisers, amps, rhythm units, 
etc. . . . kit or factory assembled. 

Send $6 for the exciting Sight and Sound 
package everyone raves about. You'll 
receive the famous "WERSITIME 2" 
12" LP wfth accompanying libretto as well 
as a full color, 104 page manual, widely 
acclaimed as the encyclopedia of organ 
builders, introducing you to the 
Wonderful World of 

fjhllll— |-j— II w orld leader In quality 

™^ J" II do-ft-yourseH instruments 

WERSl ELECTRONICS, INC. Dept. M4 
P. O. Box 5318, 1720 Hempstead Road 
Lancaster, PA 17601 

Please send above demo pack @ $6.00. 

Name 

Address 

City 



. State. 



Zip. 



FREE 
48-Page 
Catalog 



A new, free 48-page catalog is free 
from Creative Computing and Periph- 
erals Plus. To help buyers make intelli- 
gent purchasing decisions, the product 
descriptions are exceptionally compre- 
hensive and include screen photos in the 
software section. 

The catalog describes 20 books on pro- 
gramming, games, and educational appli- 
cations; 160 software packages for 
Apple, Atari, TRS-80. PET, CP/M, Tl, Sor- 
cerer and Sol computers; 3 magazines 
(Creative Computing, Microsystems, and 
SYNC); 5 graphics and music peripherals; 
an LP record; board game; 8 T-shirts and 
an eclectic assortment of other products 
for the personal computer user. 

To get your free copy, simply drop a 
card or note to the address be low. 



creative computing 

Attn: Charlotte 
39 East Hanover Avenue 
Morris Plains, NJ 07960 
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CORDLESS TELEPHONES 

continued from page 35 



former) to eliminate the 7-kHz tone. 
The speech is fed through the line trans- 
former to the phone line. 

Recall that the transmissions from 
base to remote units are not continuous, 
but are interrupted for two 40-milli- 
second periods each second. Those 
gaps do not significantly reduce speech 
intelligibility and they are necessary to 
allow the base to receive incoming 
transmissions from the remote. 

When the conversations have been 
completed, the party at the remote unit 
presses the line release button. That 
activates the 4.5-kHz oscillator and the 
portable's transmitter circuits. This 
4.5-kHz signal is received at the base 
unit during the 40-millisecond gaps and 
applied to the inputs of IC3, IC4. and 
Q7. The tone is decoded by IC3 and its 
pin 8 is clamped to ground. That forces 
the junction of R23 and R24 to ground 
through D2. 

This action brings Q8's base to 
ground potential so the transistor turns 
off and releases the relay. Contact RY2 
opens and releases the telephone !ine 
while contact RY1 opens to remove 
voltage from the base of Q8 and from 
the balance of the base unit's circuitry. 
The base unit is now on stand-by. 

The base unit can also be returned to 
stand-by by pressing the line release 
switch (S2) on the base front panel. 
That action, too, takes Q8's base to 
ground potential so the transistor turns 
off and the relay opens. 

The intercom 

To use the Murapkone as an inter- 
com for contacts between a party at the 
base station and a user at the remote 
unit, the intercom button (SI) at the 
base must be kept pressed down. That 
disconnects the telephone line from the 
circuit. Operating voltage for the base- 
station circuits is obtained directly from 
the voltage regulator through S I , The 
power-on logic circuit (NEl, VRI, Q2, 
Q3, and Q4) is not used. The balance of 
the circuit operation is the same as 
when a call originates outside. 

Note that one end of the telephone 
set connects to ground. The other end 
goes to B+ through the line transformer 
primary and relay contact RY2. Thus, 
excitation current for the carbon micro- 
phone cartridge flows when the relay is 
closed. 

The battery for the portable unit is 
charged through a special circuit in the 
base station. Transistor Q20, D13, DI4, 
and R63 form a constant-current 
charging circuit. The battery is charged 
by connecting the recharge jacks (Jl) 
on the base and portable units through 
a recharging cable. r-e 




BOILER CONTROL 

THE PURPOSE OFTHIS CIRCUIT IS TO CON- 
trol the water temperature in a hot- 
water heating system. What it does is to 
lower the boiler temperature as the out- 
side air temperature increases. For ex- 
ample, if the outside temperature is 0° 
(Fahrenheit), the boiler temperature 
would be 180°; if the outside tempera- 
ture is 50°, the boiler temperature 
would be 140°, and so on. The result is 
a savings in fuel consumption. 

The circuit is shown in Fig. 1. The 
op-amp — almost any common type will 
do — is used as a comparator. Therm- 
ister TH2 and R2 form a voltage divider 
that supplies a reference voltage to the 
op-amp's inverting input. Thermistor 
TH2 is placed outdoors, and the values 
of TH2 and R2 should be chosen so that 
when the outside temperature is 25°, 
the resistance of the thermistor and re- 
sistor are equal. 

Resistor R1 and thermistor THi 
make up a voltage divider that supplies 
a voltage to the op-amp's non-inverting 
input. Thermistor THI is placed inside 
the boiler and the values of TH] and R I 
should be chosen so that when the 
boiler's temperature is 160°, their re- 
sistances are equal. 

The output of the op-amp controls 
Ql, which ts configured as a transistor 
switch. When the logic output of the 
op-amp is high, Ql is turned on, 
energizing relay RY1. The relay's con- 
tacts should be wired so that the 
boiler's heat supply is turned on when 
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THI 



the relay is de-energized and turned off 
when the relay is energized. An indica- 
tor, LED1, glows when the transistor 
conducts (Ql is turned on), informing 
you that the boiler's heat supply is 
turned off (relay energized). 

Circuit operation 

As the outside temperature increases, 
the resistance of TH2 increases. The 
higher the resistance of TH2, the higher 
the voltage applied to the inverting in- 
put of the .op-amp. But as the tempera- 
ture of the boiler increases, and the 
resistance of THI goes up, the voltage 
applied to the non-inverting input of the 
op-amp decreases. 

Perhaps the best way to see how that 
works is with an example. If the tem- 
perature in the boiler is 160° and the 
outside temperature is 25°, the voltages 
at the non-inverting and inverting in- 
puts of the op-amp are equal. As the 
boiler heats up, the voltage at the non- 
inverting input becomes higher than the 
voltage at the inverting input. That, of 
course, causes the op-amp's logic out- 
put to go high, energizing the relay. 
When the relay is energized, the boiler's 
heat supply is turned-off. 

As the boiler cools off, and the tem- 
perature drops below 160°, the logic 
output of the op-amp goes low, de- 
energizing the relay, and turning on the 
boiler's heat supply. The boiler's on/off 
point is determined by the voltage at 
the op-amp's inverting input, which in 
turn is determined by the outside tem- 
perature. — Scott Busey 



(Boiler) 



Rl 




NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published. entries, upon publica- 
tion, will earn $25. In addition, Panavlse 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit-board holder, 
tray base mount, and solder station (see 
photo below). Selections will be made at 
the sole discretion of the editorial staff 
of Radio-Electronics. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



FIG. 1 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mall your Idea along with this coupon 
to: New Ideas Radio-Electronics, 

200 Park Ave. South, 

New York, NY 10003 
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Protect Yourself 

from Intruders 




NEW! Battery powered self-contained resi- 
dential intrusion detector Simply set in 
desired location and it protects a 25' x 25' 
area by sounding a loud alarm when it 
senses the presence of an Intruder. Exit/ 
entry delay allows you freedom. The most 
reliable and sensitive intrusion protection 
on the market today with passive infrared 
technology. 

Now only $99 

WE PAY ALL SHIPPING COSTS 
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SAVE TIME AND MONEY! 

6100 

UNIVERSAL „ 
DESIGNER 



• Save on digital bread 
boarding 

• Easy transition Irom pro- 
totype lo wiring diagrams 

• Aids digital circuit design 

Kit S49.9& 
Astcmbled S59.95 




SELF-TEACHING AID: 

6101 DIGITAL LOGIC COURSE $29.95 

■ Learn digital logic with 26 self teaching experiments. 



0101 SOLID STATE 

CLOCK/CALENDAR UNIT 

BIG 2%" DISPLAY! | 

• 12/24 hour selectable 

* Alarm output 



Kit S49.9S 
Assembled $79.95 
Ook Case 329 95 



'l&SBy 



Sitiiltclion Guaranteed on All Aisembfed I 



FOR FAST DELIVERY CALL TOLL-FREE 

1-800-426-6254^1 



! 14905 N.E 40TH, DEPT HE-7 
REDMOND. WA 36052 1206) S33-920O 



Plane rulh me the tollowiny: 

a 6100 UNIVERSAL DESIGNER KIT 

□ 6100 UNIVERSAL DESIGNER ASSEMBLED 
O 6101 DIGITAL LOGIC COURSE 
a 0101 CLOCK/CALENDAR KIT 
a 0101 CLOCK-CALENDAR ASSEMBLED 

□ OAK CASE 



$49.95 
5195 
29195 
•AM 

79.95 
29.96 
ADD S3 00 PER ORDER POSTAGE & HANDLING 



ADORES 


cm 


ST 


BP 
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□ VISA 

□ VASTEFlCAflD 




More information on new books is available. Use the 
Free Information Card inside the back cover 
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GUIDEBOOK TO SMALL COMPUTERS, by Wil- 
liam Barden, Jr. Howard W. Sams A Co., Inc., 
4300 West 62nd St., Indianapolis, IN 46268. 127 
pp. 5 V. X 87> inch. Softcover. $4.95. 

This book Is for the person who may want to 
Invest in a small computer (or business or per- 
sonal use. How does one choose among the 
many available? Here is a guidebook that will 
save such a person much time as well as guarding 
him or her from error on the basis of Insufficient 
knowledge. 

The opening chapter deals with basics com- 
mon to all small computers, then gives a break- 
down of types so the reader can form some sort 
of opinion as to which type of computer is best for 
his or her needs. Chapters 2 through 1 1 deal with 
21 of the most popular computing systems pres- 
ently available, from 14 manufacturers. Those are 
all reputable firms, so the system that seems to 
offer the best variety of what the buyer wants 
done Is likely to be satisfactory. 

Each system Is described In terms of hardware 
and software. The hardware descriptions include 
the keyboard: display characteristics; CPU type; 
system bus; memory, cassette and floppy disk 
storage; fine printers, etc. Software descriptions 
include BASIC Interpreters for the system, as- 
sembly-language capabilities, disk operating sys- 
tems, other languages, applications systems, etc. 
The book ends with a directory of small computer 
manufacturers. 
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ZB0 INSTRUCTION HANDBOOK, by Nat Wads- 
worth. SCELBI Publications, P.O. Box 133 PP 
STN, Milford, CT 06460. 128 pp. 4V. X 7% inch 
Softcover $4,9S, + 75« postage. 

This compact reference guide explains In sim- 
ple terms the capabilities of the powerful Z80 
instruction set. Industry standard mnemonics, 
machine codes (In octal and hexadecimal format), 
and usage for each Z80 instruction are imple- 
mented throughout. An appendix In the back of 
the book lists Instructions alphabetically along 
with machine codes and timing data. 
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THE ILLUSTRATED DICTIONARY OF ELEC- 
TRONICS. TAB books, Blue Ridge Summit, PA 
17214. 868 pp. 5% X 8% in. Softcover. $14.95. 

Between "A" and "zymurgy" you will find over 
24,000 concise and clearly-presented modern 
definitions of electronics/ computer terms. The 
type is wall chosen for easy reading, and the dic- 
tionary well laid out for easy access to whatever 
term you seek. The dictionary is supplemented by 
ten pages of tables and data, which include the 
resistor color code, electronic symbols, wire 
gauge, temperature conversion, Ohm's law, con- 
version factors, electric/magnetic circuits, abbre- 
viations, math symbols, math data, numerical 
data, and trie Greek alphabet, both capitals and 
lower case. 
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THE BEGINNER'S HANDBOOK OF ELECTRON- 
ICS, by George H. Olaen (revised by Forrest M. 
Mims, III). Prentice-Hall, Inc., Englewood Cliffs, 
NJ 07632, 305 pp including index. 7 X fJ'A in. 
Hardcover $17.95; softcoyer 56,95. 

This book covers virtually every area of elec- 
tronics in a simplified manner that will be of inter- 
est to students and beginners as well as hob- 



byists, experimenters, and technicians. The be- 
ginner can learn from it how to use resistors, 
capacitors, transistors, and the other basic build- 
ing blocks of today's electronics, In everything 
from the simplest power amplifiers to the most 
sophisticated of telecommunications systems. 

The broad range of subjects covered here 
includes the use of such components as Inte- 
grated circuits and semiconductor devices in 
record players, radio receivers, airplane guidance 
systems, physical therapy machines, and many 
others. At the end of each chapter you will find 
questions to answer, which will show If you have 
grasped the material presented, and also a list of 
suggestions for further reading. 
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THE 8066 PRIMER, by Stephen P. Morse. Hay- 
den Book Company, Inc., 50 Essex Sheet, 
Rochelle Park, NJ 07662. 205 pp including index. 
6 X 9 inch. Softcover. $8.95. 

This introduction to the architecture, system 
design, and programming of the 3086 micropro- 
cessor covers all its aspects. The author was the 
man responsible for the architecture of this first 
high-performance, 16-bit microprocessor, which 
was introduced In 1978. 

There is a brief review of microprocessors In 
general, then a detailed description of the 8086. 
The 8086 is then considered as a circuit compo- 
nent and the reader is shown the fundamentals of 
designing an 8086-based computing system. The 
final chapters deal with 8086 assembly-language 
programming and 8086 high-level-language pro- 
gramming. There are many illustrations and ex- 
amples, and appendices cover instruction set 
summary for the 8086. 8086 opcodes, and ASCII 
codes. 
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TRANSDUCER INTERFACING HANDBOOK, A 
Guide to Analog Signal Conditioning, Edited by 
Daniel H. Sheingold. Analog Devices, Inc., PO 
Box 796, Norwood, MA 02062, 231 pp. plus 
appendix, bibliography, device index, and gen- 
eral index. sv» X 8V, in. Hardcover $14.50. 

This book is about the Interfacing of transduc- 
ers to electrical analog circuitry in preparation for 
readout, further analog transmission or process- 
ing, or conversion to digital form. There Is an 
Increasing use of measurement and control in 
Industry to improve efficiency and reduce costs, 
whether they are environmental, economic, or 
energy-related. The transducer Is an essential 
link in that process, and the present volume deals 
with the electrical aspects of commonly used 
transducers that sense temperature, pressure, 
force, level, and flow. 

The book's objective Is to bridge the informa- 
tion gap about those matters for specialists on 
both sides of the Interface. Nearly a hundred 
applications are described, and Illustrated with 
diagrams, charts, and tables. 

The 15 chapters cover: transducers as circuit 
elements, bridges, interference, amplifiers and 
signal translation, offsetting and linearizing, over- 
all-design considerations, thermocouple applica- 
tions, RTD applications, thermistor applications, 
IC temperature transducers, pressure-transducer 
Interfacing, force-transducer interfacing, flow- 
meter interfacing, Interfacing-level transducers, 
and an application miscellany. 
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service clinic 



Here's more information about shutdown circuits and 
some related problems. jack darr, service editor 



problem. Plug the set into a Variac, 
Monitor the regulated DC -voltage and 
bring the line voltage up slowly. Let's 



WE'VE TALKED ABOUT SHUTDOWN PROB- 

lems before, but from the amount of 
mail I've gotten in only the last three 
weeks on the subject, maybe it's a good 
idea to do it again. 

Let's go over the basics. Shutdown 
circuits are used in solid-state TV sets 
for two reasons: to protect viewers 
from X-rays, and to help avoid compo- 
nent damage if they're fast enough. 

The most common shutdown circuit 
is called a high -voltage shutdown cir- 
cuit, although it does not actually 
sample the high- voltage. Instead, it 
works from the regulated DC-voltage 
output of the power supply. The rea- 
son is because the high- voltage varies 
in direct proportion to the DC supply- 
voltage. If the DC supply- voltage goes 
up 25%, so does the high-voltage. If the 
voltage regulator fails in such a way 
that it doesn't hold the DC supply- 
voltage down, the high-voltage goes up, 
and the shutdown circuit triggers — or, 
at least, is supposed to. 

That gives us a good starting point 
for our tests. Always read the regulated 
DC -output of the power supply first! If 
it's too high, and the set is shut down, 
there is a simple way to isolate the 
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say that the DC -voltage should be + 120 
volts, a common figure. See if you can 
get the DC-voltage to that normal level 
and then check the set to see if it 
works. If it does, you have cleared all 
of the other circuits and the fault is in 
the voltage regulator. 

Most shutdowns do just that — shut 
the set off entirely. There is no high- 
voltage and sometimes no sound. But 
some shutdown circuits do tricks. 
RCA's shutdowns throw the horizontal 
oscillator far off frequency so that the 
set can't be used (although there will 
still be a raster). Some Admirals use a 
"pulsing" circuit; the raster and sound 
will flash on once per second. If you 
see any kind of odd symptom, check 
the service data to see if it means that 
the shutdown circuit has been triggered. 

A lot of shutdown circuits use an 
SCR. One common use for this type is 
to kill the drive to the horizontal-output 
stage. Some kill the DC-voltage supply; 
others short the drive signal to ground. 
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Either way, the horizontal-output stage 
has no drive, and should be cut off. If 
an SCR is used, check the DC voltage 
on it. Many have a DC voltage on the 
anode; if the SCR has fired, there will 
be no voltage at all here. Most of them 
do latch, and you must tum off the set, 
wait a few minutes, and then turn it on 
again. Some sets need a wait of a. 
minute or two, to let a capacitor in the 
gate circuit discharge. 

If turning the set back on lets it start 
up, work a short time, and then trip 
again; the problem is still there. Look 
for faulty transistors, shorted capaci- 
tors, and bad diodes on any of the fly- 
back-device DC-voltage supplies. 



Some sets use a transistor for shutdown 
intead of the SCR. The result is still the 
same: the transistor is biased off until a 
fault occurs, then conducts and shorts 
something out to kill the high- voltage. 
Look for a leaky transistor in such cir- 
cuits. 

The service data should tell you how 
to check the shutdown circuits for 
normal operation. For example, with 
the Quasar TS-976 chassis, a Variac is 
used for testing. The voltage regulator 
is disabled by shunting a clip-lead 
across the shunt resistor (R805 — see 
Fig. 1) on the pass transistor. The line 
voltage is then raised slowly while 
monitoring the high-voltage. Shutdown 
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Electronics 

SPECIAL REPAINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 




Don't miss out again! 



Send away today for your 36-page book- 
let containing complete reprints of all 
seven articles in the series on Backyard 
Satellite TV Receivers by Robert B. 
Cooper Jr. 

This all-inclusive report gives you all the 
data you need to build your own Back- 
yard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satellite 
communications, with full details on how 
you can pull those elusive TV signals from 
space. 

■ LEGAL REQUIREMENTS, technical 
specifications, and how you, the home 
constructor, can meet them. Find out 
what mechanical and electronics skills 
you need. 

■ RECEIVER CHARACTERISTICS, tech- 
nical details and specifications, along 
with examples of actual receivers built at 
comparatively low cost. 



■ ANTENNAE DESIGN... and exactly how 
you can build a spherical antennae, while 
keeping total earth station cost for the 
complete system under $1,000. 

■ THE FRONT END is critical when you 
build your own system. We help you ex- 
plore several different approaches to 
making one that will work for you. 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you direct- 
from-satellite TV reception in your own 
home. 

To order your copy: 

Complete coupon and enclose it with 
your check or money order for $6.00 U.S. 
We will ship your reprint, postpaid in U.S. 
and Canada within 6 weeks of receipt of 
your order. All others add $4.00 for post- 
age. New York State residents must add 
48c sales tax. 
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should occur just before the high-volt- 
age reaches 31 kilovolts. The ABL 
(Automatic Brightness Z-imiter) voltage 
should be monitored at the same time. 
(Motorola put a pair of handy test points 
for monitoring the ABL voltage on the 
back of the chassis. They are marked 
TPDI and TPD2 (see Fig, 2) and the 
DC voltage across them should not be 
more than +37.5 volts.) 

For the final check, the shunt should 
be taken off the regulator, and the line 
voltage raised to 130 volts AC. The 
shutdown should not trip if the regula- 
tor circuit is working as it should. For 
another test, the regulated DC- voltage 
output, +129 volts, should be moni- 
tored. If this is considerably off, the 
B+ regulator-adjust, R812, should be 
replaced. The original is factory- sealed 
and its setting can't be changed. If parts 
in the DC power supply or regulator 
have been replaced, and the B+ won't 
hold within limits, set the B+ to the 
correct value with the new regulator- 
adjust and then sea! the control to pre- 
vent tampering. If the shutdown circuit 
itself is suspected, it can be defeated by 
jumpering a pair of test-points, TPD51/ 
TPD52. The shutdown in the TS-976 is 
a Darlington transistor, Q502, and is 
labeled "Overvoltage Protection 
Switch." 

There are quite a few other things 
that can cause shutdown, particularly 
in sets using SCR's. Stray arcing in the 
high-voltage section causes transients 
and shutdown. A friend ran into a 
couple of odd ones a while back. The 
complaint in both cases was: "It goes 
Tow,' then quits!" That didn't happen 
instantly, but several minutes after 
turn-on. Oddly enough, both were in 
the same chassis, an older Quasar. The 
cause in both cases was an arc from the 
ultor button of the tube to the shield. 

In the first, no apparent cause was 
found. The owner said: "It only does 
this in the evenings." After some head 
scratching, my friend noticed there was 
an open-flame gas heater in the room. 
The cause of the arcing turned out to be 
moisture generated by it condensing on 
the glass of the bell, around the ultor, A 
thorough cleaning with alcohol and a 
good polishing cleared it up. 

In the second, the glass around the 
ultor looked odd and a finger wiped 
along the glass came off very black! My 
friend asked the owner if he used a 
wood-burning heater; he did. Once 
again, a good cleaning with alcohol 
fixed the problem. The black was plain 
old soot that was deposited on the tube 
because of the high electrostatic po- 
tential on the chassis. 

Any kind of transient may cause a 
shutdown: lightning, an arc in the set, 
or even turning an appliance on or off. 
If that happens, the shutdown circuit 
should be checked; it may be just a 
little "eager!" r-e 




More information on computer products is available. 
Use the Free information Card inside the back cover. 



SIGNAL PROCESSOR, the Compuloader, is a 
signal processor that eliminates many of the 
problems associated with loading programs from 

cassette tape. It is self-powered and plugs direct- 
ly into the miniature pli one -plug output jack of 
the cassette recorder. The computer input line 
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then plugs Into it. To use, the recorder output 
level is turned up until LED glows to indicate that 
the signal level is high enough to be processed 
into the computer. The Compuloader sells for 
$12.95, prepaid or $14.95 if shipped C.O.D.— 
Sound Concepts, Inc., P.O. Box 135, Brookilne, 
MA 02146. 

SINGLE-BOARD COMPUTER, the IC8-8S, Is de- 
signed as an instrument or remote-processing 
controller. It uses the 80S 5 A processor with up to 
16K bytes of ROM. 512 bytes of CMOS RAM, and 
has capability for expansion through the STD 
BUS. The CMOS RAM can be battery baclced-up 
with three AA-size batteries to retain data for 
over two years. The board cart accommodate five 
different PROM's: 2708, 275B, 2716, 2732, and 
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2516. The type of PROM is configured via a jump- 
er block specific to the PROM being used, and 
four sockets are provided on the ICB-85 for the 
PROM's. Two 825SA's are used to give 48 paral- 
lel I/O lines. In addition, two serial I/O lines are 
available from the 8085A. Power requirement is 
+5V at 750 mA, plus power for the ROM^s. The 
price for the ICB-S5 In 100-unit quantity Is $290; 
price for a single unit Is $390. — Trebor Indus- 
trie*, Inc., Computer Products Group, P.O. Box 
2276, Gatthersburg, MD 20760. 

LEVEL II 1SK COMPUTER, the PMC-80, is a soft- 
ware and hardware compatible equivalent of the 
Radio Shack THS-80 Model I. Level II computer. 
It Includes a cassette tape recorder, 16K RAM 
memory, Level II Microsoft BASIC interpreter in 
ROM, power supply, computer and keyboard alt 
housed in one cabinet. The PMC-80 will display 
on either a TV monitor or on a standard TV set 
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using a built-in VHF Channel-3 modulator. All 
software available for the TRS-80 will operate in 
the PMC-80 and Level 1 1 BASIC or system cas- 
settes will load in this model without volume 
adjustment. Disk-based programs can also run 
on the PMC-80 using the Radio Shack Expansion 
Interface with all peripherals for the TRS-80 com- 
patible with the PMC-80 including speech recog- 
nition, printers, RS-232 adapters, etc. Price is 
$595 with modulator. — Personal Micro Comput- 
ers, Inc., 474 Ellis St., Mountain View, CA 
94043. 

Z-80 CPU BOARD, the 2810, Is designed for use 
in S-100 systems. It features several user-select- 
able options enabled by easy-to-configure Berg 
jumpers. Those options include an RS-232C seri- 
al I/O port that can be used for a console Inter- 
face. The number of bits per word, parity, number 
of stop bits, and baud rate are all software- 
selectable, while the serial port's address is 
jumper-selectable. Other options are I/O address 
mirroring, a power-on jump to any location in 
64K, and M1 wait slates. 
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Regular features of the board Include a jumper- 
enabled 2K ROM with monitor firmware. The 
monitor features an auto-baud select, allowing 
the serial port to match any baud rate from 2 to 
S6K baud set at the console. A switch allows the 
user to select a clock rate of 2 or 4 MHz. The 281 
also features separate crystal control of the CPU 
and baud rate IC's and LED's to Indicate a Malt 
state, ROM Enabled, and Interrupt Enabled. Sug- 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to- understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-81. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 

Bearcat 21 OXL 
Super Scanner 

Look what you gel with the 
Bearcat 210 XL Exciting, new 
soaceaae styling No-crystal. 
pushbutton tuning New, 18 chan- 
nel, 6-band coverage of ova r 6000 
frequencies. And features like 2 
scan soeeda Automatic Squelch, 
Search, and Lockout. Direct Chan- 
nel Access. Selective Scan Delay 
And much more. Theres never 
been a Scanner like the Bearcat 
2IQXL 
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BEARCAT 210X1 




$229. 



Add $7.00 per scanner for U.P.S, ground 
shipping in the continental U.S. Send 
your cashier's check or money order to 
our address below or order by phone if 
you have a Visa or Master Charge card. 
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gested retail price Is $300.00. — California Com- 
puter Systems, 250 Caribbean Dr.. Sunnyvale. 
CA 94086. 

POCKET-SIZED COMPUTER, the TRS-80 Pock- 
el Compute/; features a large 24-character LCD 
display with English -language prompting and BA- 
SIC programming, and Includes a 1.9K random 
access memory that retains information for the 
300-hour life of its Internal batteries. Pre-pro- 
grammed tapes available for the Pocket Comput- 
er Include real estate, civil engineering, personal 
finances, aviation, a math drill, and a games 
pack, and can be loaded with an optional cas- 
sette Interface. The TRS-80 Pocket Computer 
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can also be used as a calculator— numbers may 
be edited, stored, reviewed, and placed In mathe- 
matical equations with up to 15 levels of paren- 
thesis. The unit weighs six ounces and is less than 
seven inches long. Suggested retail price Is 
$249.95 and the optional cassette Interface Is 
$49.00.— Radio Shack, 1BO0 One Tandy Ctr., 
Fort Worth, TX 76102. 

POWER SUPPLY, the AIM-Mate Power Supply, is 
designed to power a complete AIM microcomput- 
er system, such as the AIM 65, Memory-Mate, 
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Video-Mate, and Floppy-Mate. The supply is 2V, 
inches tail, slim enough to fit Into many custom 
enclosures, as well as the AIM-Mate case. The 4 
X 10 Inch unit provides 5 volts at 3.5 amps, 12 
volts at 200 milliamps, and 24 volts at .5 amp. For 
use with either 115 or 230 volts AC input, the 
supply Includes short-circuit and overvottage 
protection. The price of the AIM-Mate Power 
Supply (including shipping in U.S.A. only) is 
S7 9. 00. — Forethought Products, 87070 Dukho- 
bar Rd., Eugene, OR 97402. 

STATIC MEMORY BOARD, model 2032, pro- 
vides 32K of memory for S-100 systems and fea- 
tures a flexible bank-select scheme for memory 
expansion up to 512K. 
The model 2032 is selected when a byte indi- 



cating its bank Is written to the bank port. Both 
the bank-port address and the bank(s) in which 
the board will reside, are Jumper-selectable. The 
bank-select scheme Is compatable with Alpha- 
Micro, Cromemco, and others. 

The 32K of memory is divided in four 8K 
blocks, which are independently jumper-address- 
able to any 8K boundary in 64K. Each 8K block 
can be made Independent of bank selection, 
while bank-dependent memory can be jumpered 
to come up active on power-on and reset. Further 
flexibility is provided by a jumper-selectable 
phantom Input, allowing byte-by-byte overlay of 
the model 2032'$ memory, and an mwrite input 
that allows front-panel memory deposits. There 
are no DMA restrictions. 
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Available with 200-. 300-, and 450-nanosecond 
RAM's, the model 2032 can operate at 4 MHz 
without wait states. Jumper-selectable wait-state 
generation is provided however, insuring compat- 
ibility of the slower RAM's with even the fastest 
CPU's. 

The model 2032 comes completely assembled, 
burned-ln, and tested for a suggested retail price 
Of $700.00.— California Computer Systems. 250 
Caribbean Drive, Sunnyvale, CA 94086. R-E 
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A lot of giving 
from you. 




Phoebe Dunn 



means a lot of living 
for her. 



Where does your money go, when you give to 
United Cerebral Palsy? 

To children. Who need braces to help them walk. 
Therapy so they can strengthen. Recreational programs, 
so they can enjoy normal childhood activities. 
To adults. Who need educational and vocational training, 



so they can achieve some measure of independence. 
To research. To help find ways to prevent brain damage 
at birth. 

There is no cure for Cerebral Palsy, but it can be treated. 
And that takes money. A little giving from you, will mean 
a lot to all of us. 
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tamrol nulls out >nput cable re 51 stance la insure accurate readings. Your DVM 

ruj to tH set to 2V tvyt during curator 

— Resistance range 10 milliOtimS to ZO Ohms 

— Zero Calibration canlrol 
| — Baltetv-powered (push to read tottery saver eic- 

cnHt). Mep.utre_5_1_9 Vnlt Battery {not inriud*d r 



FREQUENCY METER MODULE 

LOW COST DM-11, "5Hz to 100MHz" 



Measure rrequtneaes tram S«i to iQGMHi on your 
oirjitaS YDftmeter with a fBMl'irton of 3V£ digits — 
easy to u» — perfect for Isiftj se rwee — : j& totting — 
•■>■.<■ DM-11 to your DVM, set 
the DVM to the 2VDC rar-j-c, cannnet a signal lo \"t 
DM-11 via a B«C cab*e (nol included] and measure 11m 
nrjqiKncy OF any source, Hi LO Hinge LED's insure 
Fast ncurata readlrwjs. i^^i^u, 

— Freuuency Range 5Hi to IDOHHj ^^S 

- Input Imped*™ 1 MegOhm SJuortld) 

R&ady 

to uw! 



— Input Sensrtivit)-: < IQQHf < BOMV 

1MHz - 60MHr < 3QMV 
> K)Wm < 70MV 

— Sin 6.25* a 3,75* x 2' 

— External 3V DC power supply mc'uded. [Model 
MIW AC-21 

— SNC Input Cabiff Accessary {Model PSA-2 tcM 
114.853 




8 CHANNEL SCOPE 
MULTIPLEXER, DM-12 



Convert yairr single channel scope into a 4 or B chan~ 
nel insirument; ilisi coflnret the CM-12. 8 channel 
scope multiplexed to your scope, clip int t incut 
prows to the signals yati want to vew. Simple, easy. 
Htl — can handle logic level TTL a*qnals (ram DC to 
3MHi. Features separate spacing ana trace amplitude 
controls ano selectable sampling rate — all to Insure 
easy clear scope display. 




- 6 TTL compatiblfl input channels (1 TTL load per 
channel l car, drive 50 Ohm scape cable. 

- Maximum lull screen amplify!* 1.6 Vo-ts ad|usla> 
(He. 

- Trace amplitude and spacing controls. 

- 4 or 8 channtf saieclof switch. 

- 8 color coded input cable, 14" larvg with Insulated 
alligator clips. 

-Eternal 9 VDC power supply included (Model 

MMAG-Z) 
-$(2a6.2S-x37S'x2' 

- flfC Output Cable Accessory {Model PSA-2 add 
5U95}. 



CompleteLy 
assembled 
and tested I 
Ready 
to usaf 




LOW COST DM-8 
CAPACITANCE METER MODULE 



Conned Hits high quality law cost Cajj.aci- 
tance Meter Moout, DM^s lo yovr digiulVoit 
Meter and cum w into a Digital Capacitance 
Meter— the Low Con Wayf 
I When placing order specify ihe make and 
m-cHle! DVM. you're using so that factory mod- 
ifications. II required, may be made before 
shipment Is made.) 

Completely 
assembled 
and tested! 
Ready to use! 

INSTANT ORDER 

INFORMATION 

BELOW! 



— Push 10 Tjad fanpa {button) from Ipf to 
ZO.OWnF 

— Zero calibration control 

— In on easy lo use, sett-contained pack- 
age. 

— Battery powered, with "push to read" bat- 
lery saver circuit i3V battenes not in- 
cluded) 

-StM6,25-x3.75'x2- 




LOW COST HIGH FREQUENCY COUNTER - NOW IN STOCK!! 



///////////// 1 fin mm n uuwww 



V 




The Albia Model DM-7, 8 Digit High Frequency Counter is 
easy to use, switch selectable time base input by a single 
BNC, nothing to build — nothing more to buy! 

— 5 Hz to 550 MHz 

— 8 big easy-to-read .43" high intensity LED display 

— Crystal (+3 pprrt @ 25 C) controlled 0, 1 or 1 .0 sec. gate times 

— Convenient benchtop size (7"x10"x3") 



durable attractive case 



$ 



COMPLETELY ASSEMBLED • 



NEVER BEFORE AT THIS 

LOW PRICE 

PRE-CALIBRATED • PRETESTED 



149 



95 



REGULATED TRIPLE POWER SUPPLY 
BARGAIN PRICED ALBIA MODEL DM-6 

A fully assembled and tested power supply that 
provides a solid, fully wired triple power supply 
including fixed 5V @ 1 Amp, 5V to 1 5V @ 0.5 Amp, 
and — 5V to — 1 5V @ 0.5 Amp — all supplies regulated, 
short proof. Each supply has short indicator LED. 
Complete and ready for use in a durable 
(8"x6"x3'/2") metal case. 



$0095 



99 




FREE!! 

NEW 1981 
SPRING/ 
SUMMER 
CATALOG 

Exciting 

new products! 

Send today!! 




ALBIA SATISFACTION 
WARRANTY: 




FOR FAST AND DEPENDABLE DELIVERY SERVICE 
CALL TOLL FREE: I -800-243-6953 i*i" 

WE ACCEPT HASTEN CHARGE. VISA AND AlEJt CREDIT CAR3S 
iT—miii lumen ■■■ 7 'Ti Tin Jm fitm rim ■ lit rm^nlf firtaji irtirr rifim 

ALRIA ELECTRONICS INC 

Z4 Albia St. . New Haven. CT 0651 Z 



POSTAGE S HAH [MING 


OBSEFi 


too 


ur TO $IO.DO 


IMH 


SI0.O1 - SI5.I10 


375 


«5.m ■ mm 


4G5 


15011 -11110.(0 


Hi 


BSDERJ HE! J1011 CD 
WITHIN [MITE II SHIES 


I.S5 




FREE ALBIA 

-TEMPLATE" 

WITH EVERY 

OROER RECEIVED 



5 



GO 
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CIRCLE 39 ON FREE INFORMATION CARD 



CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.65 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount 
for 6 issues, 10% for 12 Issues within one year, if prepaid, 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal Item) 51.00 per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set In bold caps. Additional bold face (not available as all caps) at 
10« per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER, Copy to be In our hands on the 26th of the third month 
preceding the date of the Issue {i.e., August Issue closes May 26). When normal closing date falls on 
Saturday, Sunday, or a holiday, issue closes on preceding working day. 



"Satellite TV~ 

Receive 200 Channels 
Anywhere! 

That's what the ads say. Is it true? Well, yes 
*-■ no. You can receive 75 to 200 channels, but 
not just anywhere. Those ads are written to 
Sell expensive equipment, which you might not 
liven l>t> able to use. Only a complex computer 
unulysis of your location can telf for sure. 

We offer an independent computer analysis 

uf your location, anywhere in the world. Our 

■ompuler will tell you which satellites you can 

receive, where to point your antenna, & how 

ironjj the signals are likely to be. 

The cost? Only $19.95 postpaid (Air Mail 

$2.1X1 extra). We can save you hundreds --even 

hnusands -of dollars. Send Money Order, 

check, or charge it on VISA or MasterCard. 

Call Toll Free! 24-hrs, 800-228-2606 
In Nebraska, 800-642-8777 

Satellite Computer Service 

Dept. RE, 1808 Pomona Drive 
Las Cruces, NM 88001 U.S.A. 



Satellite TV 



FOR THE HOME 
Sick of Network TV? 

Our receiver lets you get 
over 75 channel of tsio- 
viaion directly from earth- 
orbl ting cable TV satel- 
lites!: HBO. Showtime, su- 
per stations, sports *nd 
movies worldwide. 



We don't just 
sell information! 
We Manufacture 
Hardware! 




From offshore oil figs, 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book. Constantly up- 
dated, our 94 Page 
technical Information book and calalog gives you all 
the facts, Inexpensive dishes, feeds, telem- 
etry software, kits and more. Recom- 
mended reeding by NASA, The Office 
of Consumer Affairs and quality com- 
panies li ke R oc kwel E/Col li ns r Se nd 
$7.95 today! QAU 

24-hr*. C.O.D. Hottln* 
-~* {SOS) 339-7*00 

°SPACECOAST 

RESEARCH CORPORATION 
P.O. Box 442-E, Altamonte Spgs, FL 3270T 




SATELLITE TELEVISION 

SATELLITE television... Howard/Coleman boards 
to build your own receiver. For more Information 
write: ROBERT COLEMAN, Rt. 3, Box 5B-ARE. 
Travelers Rest, SC 29690 



Enjoy Satellite TV Now 




Better than Cable TV-Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows— worldwide, crystal clear 
reception connects to any TV set. Big (8 x 1 1 in.) 
book loaded with details, photos, plans, kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Send S7.95 TODAY! Add $2.00 tor 1st class (air mall) or call 
our 24 hour C.0.0. rush order line (305) B6Z-506S. 
GLOBAL ELECTRONICS, 
P.O. Box219-E, Maitland, Florida 32751 

SATELLITE antenna azimuth and elevation for 
geostationary satellites In the western hemi- 
sphere. Send location (city/state) or distance and 
direction with $5.00 to: ASTRO CHART SER- 
VICES, Box 1429. Albuquerque, NM 87103 



To run your awn elaiiif ied ad, out a no word 
for 11.65 p«r word (minimum 15 word*} to: 


on «Kh of the linos bo low and tend this form Along with your chock 


Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 


10003 








ORDER FORM 






PLEASE INDICATE in which category of classified advertising you wish 
appear. For special headings, there is a surcharge of $10. 


your ad to 


( ) Plans/Kits ( ) Business Opportunities ( 
( ) Education/Instruction ( ) Wanted ( ) 


) For Sale 




Special Category: $10 




(PLEASE PRINT EACH WORD SEPARATELY, 


IN BLOCK LETTERS.) 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 



ci I ivcviGinw 

SATELLlflvi§!8fcl 



Wa m*n.ur*cluf* tlht fiiglHust »p*.i Lmatcr dala A vid*0 
dilh In tha work! 4 .<a $Min* W* iiao tall dir»et rv 
Immediate delator or you pick up. Campicm j ' ^s 
d*t«r[t including tptgllftt TV Jnlormation , ftU" 
aiming »rvic« »nd di*£dunt achtdure. S#nd -isn't •*** 
•1.25 Tor DdiLmgo & handling filP^ 

to: TlGEHTENNASl w 

P, O. Son M1 
Cats*l twirry. Florid". 32707 




BUSINESS OPPORTUNITIES 

MECHANICALLY Inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business — without investment. Write: BUSINESS- 
ES, 92-R, Brighton 11th, Brooklyn, NY 11235 

GROUND floor opportunity with new company! 
Best marketing plan available in the United 
States today. A superior product line, batter 
Incentives and excellent bonus programs com- 
bined, offer the most success-oriented plan ye! to 
be announced- Write or call for free information. 
ENHANCE MARKETING GROUP, (R), P.O. Box 
£6563, Salt Lake City, UT 84126(801) 467-0473 

$700 per month earnings possible filling out 
income tax forms at home or tax office during tax 
season. We show you how. Simple, quickly 
learned. Details mailed free. No salesmen. Hurry. 
Big demand. FEDERATED TAX, 2015 Montrose, 
Chicago, IL 60618 

PROJECTION TV . . . Make $200.00+ per eve- 
ning assembling projectors . . . Easy . . . Re- 
sults equal to $2,500 projectors . . . Your total 
cost less than $15.00 . . . Plana, lens & dealer's 
information $14.00 . . . Illustrated information 
free . . . MACROCOM GKX Washington Cross- 
ing, PA 16977 

CRT rebuilding machinery. $1000/33000 weekly 
possible when you own our patented picture tube 
rebuilding equipment. Training provided. Phone 
(312) 583-6565. Write: LAKESIDE, 4071 N. El- 
ston. Chicago, IL 60618 
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£;;- Active 
"Electronic 



TECHNOLOGY + PRICING + VALUE= ACTWE 



r~ 



im-cpu 
MMn 

itO-PIO 

iiM-no 

IIH-CTC 
713-DMA 

no*, dm a. 



ziiog COMPUTER SUPPORT CENTER 



V~ 



JJMHl 1.55 

10 MHl 9 <S 
." 5 UK! 5,15 

1 '■' li I 55 

2 S MHl 545 
« MH( LIS 
2 5 MHr 15.S5 

MHl 2:. 55 



tM-SIO.'O 

zioasioio 

2ttr-SirjJl 

TJKOrt 

znm-snj'? 
:edsid.s 

2BriA-SI0.'9 

EW-Mffl 

EMI-MRI 



2 5 MHi 2Z.4S 

1 MHl Z7.IS 

2 5 MHl M.45 
' MHr 27.15 

; i mil- an 

i MHl 27.15 
2 5 UHl 16.16 
1 CI MHl 21 .54 

jsmmz ii. is 

.' Milt H.15 



MICROPROCESSOR 
CHIP SETS 



MOS MEMORIES 

MOS Sialic RAM's 
Part No. 

2101-15 IK 1256 » 4) 350NS 22 PIN 
2102-25 IK (IK X 1)250NS 16 PIN 
P21t1-45IK (256 . 41 450NS la PIN 
P2I 12-35 IK (256 a 4| 3S0NS 1 6 PIN 
2114L Low Power 4X [1024 * 4) 300NS 
3147 4K (4K X 1 ) 55NS 
2147 4K (4K 1 1 ) 70NS 

UART* 

AVS-1013A ip.ej.lsas 

40 Khz Singw SV Supply 

IK CMOS RAM 
5101 IK |256l4|450NS22PINLow Power 

4K CMOS RAM 

PSW4 4K (4K I 1 ) 5S0NS 18 PIN 1 10MW 5J5 

P65H 4K,1K <4)4S0NS 18 PIN I10MVY 8.45 

SHIFT REGISTERS 

dull 51 2 tut 2.53 

.nolo 1024 bit 2J» 

4.75 

1S5 

3.45 



Price 
3.15 
1.26 
2.H 
2.65 
3.41 
'3.55 
7.16 



3.45 



BD35 CPU 

8039 CPU 

80BOA CPU 

8065 CPU 

9155 

8217 

8214 

6216 

8224 

6226 

8228 

6251 

8253 

B25S 

8257 

B259 

8279 

6748 

8755 



5.95 
7.95 
4.45 

6.46 
1.96 

1.98 
3.46 
1.98 
3.J5 
1.98 
4.98 
4.91 
7.4S 
4.9S 
7.55 
7.95 
8.48 



WOO CPU 

8802 CPU 

MM CPU 

6809 CPU 

6610 

6820 

6921 

E845 

6850 

6852 

6502 CPU 

6504 CPU 

6505 CPU 
6520 
0522 
6532 
6551 



4.86 
6.65 

6.45 
19.96 
2.65 
9.65 
2.86 
29.50 
2.65 
2.6S 

7.45 
7.65 
7.65 
5.72 
7.95 
19.65 
10.95 



EPROM'S 



1403A 


go-si 


1404A 


(TO-5 


1341 APC PIFO 1 MHz 


3342PC 


84tnl 


3347PC 


80 bt 



7.95 



12.95 



> 



ECL RAM 

1D410ADC/HM21O6 

256 X 1 tut liil.y ibxaMU 15NS 16 pin 

CLOCK CHIP 
innninnnn 

MerGcrccassor Reil-lena Cloch /Calendar 

SINGLE BOARD COMPUTERS 

ROCKWELL AIM 85 425 00 

R6602 BASED MICROCOMPUTER SYSTEM WITH 
FULL SIZED KEYBOARD. ALPHANUMERIC 

20 CHARACTER DISPLAY AND ALPHANUMERIC 
20 COLUMN THERMAL PRINTER 1KRAM 

SYNERTEK SYM-1 245.00 

POWERFUL 6502 6-BFT MICROPROCESSOR 

6-DH3IT HEX LED DISPLAY. SINGLE 5V 

POWER RgQ UIF EMENT 



7.1SJC3 
74S1B8 

93427 /82S1 29 
9341 7/82S 126 
93448/7621 
93436/7620 
93453/7643 
93448/7641 
93451 /S2S1 81 
82S1 85/7128 
74S4 78/71 32 
825191/7138 



PROM'S 

2.60 258 tut. 1 6 PIN 
256 H, 16 PIN 
IK. 16 PIN 
IK, 16 PIN 
2K, 16 PIN 
2K, 16 PIN 
4K. 18 PIN 
4K, 24 PIN 
4K, 24 PIN 
8K, IB PIN 
8K. 24 PIN 
16K. 24 PIN 



2. SO 
8.48 

3.4£ 
4.95 
4,95 

7.95 
9.45 
19.95 
27,95 
19.64 
78.01! 



C1702A 
2K 1US 
C2708 

1 K x 8 450 ft* 

C2716/TMS2516 llmel version) 
16K 450NS Single 5V Supply 
TMS2S32fTI FmOulj 
32K [4095 1 6| 450 ni 
C2732 rinlal >e-sioni 
32K (4095 1 81 450 05 
TMS2S84 
64K I6K 1 81 450 ni 



18K STATIC RAM Special 132.95 

TMM2016-3 16K I2K ^ 8J 3G-DNS 

1 6K MOS DYNAMIC RAM'S (16 PIN) 

4116-20 (200NS) 82.98 

4116-30 I300N5) Caramc Jp.c.l 3.46 

4K MOS DYNAMIC RAM S 

TM54060-30 !>«■! 2.65 

4K <4K > 1 ] 3DCNS 22 PIN 

16K CMOS STATIC RAM Ju-cul 

6116 16K (2K &8H50NS 16 PIN 944.00 

64K MOS DYNAMIC RAM 

4164 64K (64K K U200N5 16 PIN 536.00 

4104 64K (S4K I 1) 160NS 15 PIN $46,00 



TTL 



~> 



STANDARD, SCHOITKY 8 LOW POWER 5CHOTTKY 



CMOS 






LM30IAN-8 .32 UNEAR l-C. S LM741CN-8 

LM307N-8 .29 LM747CN-14 

LM308N-S .81 XR22D6CP 

LM308CH .95 LM348N 14 

LM309K 1.58 LM358N-B 

LM310HC IAS LM555N-8 

LM31ICH .79LMS56N-14 

LM311N^ .48 LM5S7CN-S 

LM318N-8 1.19 LM709CH 

LM318CH 1.48 LM7I4CH 

LM323K 4.65 LM723CH 

LU324N .48 LM723CN-14 

LM339N .48 LM72SCH-8 

N8T26N 1J9 LM733CN-14 

N8T28N 3.6S LM739CN-14 

SN76477NF 1.98 LM741CH 



3.45 LM74SCN-8 
.99 LM1458N-8 .» 

.48 LM1488N-14 .64 
,35 LM14SSN-14 .64 
.52 LM1495CN-H 1.9S 
.84 LM1498CN-14 1,38 
.59 LM2211CN-14 3.75 

2.95 LM2240PC 1.50 
.72 LM3081DC 
.48 LM3403N-14 

1,12 LM3524PC 

1.36 LW3900N 

1.69 LM4I36N-14 
.69 ULN2003AN 



.50 * 

,39 



1.5S 
.BE 



CDWCiBE 

CD4IX26E 

CD4808BE 

CC-t(X17BE 

CD4B06BE 

CDJ039BE 

CD40106E 

CD40I1BE 

CD4012BE 

CDJ013BE 

CD4014BE 

CD40t5BE 

CD4016BE 

CD4017BE 

CD4Q1BBE 

CD4019BE 

CD4020BE 

CD4D21BE 

CD4022BE 

C5JJ33SF 

CD4024BE 

CD4025BE 

CD4026BE 1J6_ 

CD4027SE M 

CDiOzaSE .54 

CD4029BE .69 

CD4030BE .31 

CO4033BE 1.67 



.18 
.19 

s, 

-58 

.32 

.54 
.62 



Ji7 
.79 
.19 
.44 
.20 



U; 



CO403486 
C04035BE 



CD4040BE 


.84 


C04Q41BE 


M 


CO4042SE 


•is 


CD40J3BE 


M 


CD4044Se 


m 


CD4048BE 


■.'., 


CD4047BE 


69 


CD4049BE 


.39 


CD405DBE 


JJ 


CD4051BE 


,78 


CO4052BE 


.79 


CD4053BE 


N 


CO4080BE 


a 


CD40886E 


CDiOSOBE 


34 


CD4069BE 


11 


CD1070BE 


.I* 


C 04071 BE 


?■■ 


CD4072BE 


15 


00*073 BE 


H 


CO4075BE 


.24 


CD4076BE 


M 


CD4078BE 


?i 


CD4091BE 


111 


CO40S3BE 


II 


CD4C65BE 


44 


CD4088BE 


M 


CD40S3BE 


N 


CD4099BE 


1.75 



-TO CD4104BE 2.36 



CD4108BE 1.69 

CO4510BE M 

CD451IBE 56 

CD4512BE .73 

C045KBE 1-88 

CD4515BE 1.S4 

CD4516BE .75 

CD4519BE .52 

CD452HBE J8 

CD4522BE .78 

CD4526BE 1-25 

CD4.527BE 1.59 

CD4528BE .71 

CD4531BE 44 

CD-: 532 BE .84 

CD4S39BE .59 

CD4543BE 1.44 

CD4553BE 289 

CDJ5558E -58 

C04556BE .68 

CEM581BE 1.89 

CD4582BE .69 

CD4584BE ,42 

CD45B5BE .79 

CD4702BE 8.95 

40097PC .73 
40098PC 
401 51 PC 
401J4PC 
40I75PC 



>i 



SUPER SPECIAL 
VOLTAGE REGULATORS 

7800KC »w fTO-3> I amp 
78O0UC ssfl'os (TO-220) 1 amp 
78MO0UC series (TO-220) \i amp 
7900KC jenoa fJO-3) 1 amp 
790QUC series fTO-220] 1 amp 
79M00UC Senas (TO-220) 14 amp 

Available in 5, 6. 8. 12. 15. 16. 24 veils 



PLASTIC POWER TRANSISTORS 



-ip;-:.-'- 

TIP29B 
TIP2SC 
TIP30A 
TIP30B 
TIP30C 
T1P3IA 
TIP31 B 
TIP31C 
TIP32A 
TIP32B 
ilF37C 
«P41A 



J9 
.39 
.42 
.42 

.38 
,42 

.45 



TIP41B 
TIP41C 
TIP42A 
TIP42B 
TIP42C 
TIP110 
TIP111 
TIP112 
TIPI15 
TIPI16 
TIP117 
TIP 1 20 
TIPI21 



.53 
57 



.54 
.54 



LED209 
LED21 1 
LED212 
LED220 
LED222 
LED224 

FND357 

FND5CO 
FND507 
DL1416 
4 di^i: 1 



OPTOELECTRONICS 
L.E.D, LAMPS 

T-l 3 mm Rud 
T-i 3 mm Grain 

T-1 3 mm Yallow 
T-US 5 mm Red 

T-1 >i 5 mm Greflfi 
T-1*i5mmV8llow 

DISPLAYS 
37&' Conrmon Cilhwde 

500' Common Cathod* 
500" Common Anode 



IC 
MASTER 



-99 

25 OQ 




6 segmant Alphanumeric display 16 N 
ISOLATORS 
Dual Oplo I so ia lor 
Ouad Oplo Isolator 
Dual Oplo rsoiaior 
OtXo CovPie' 
Oplo Coupler 
Opto Isotator 
Ooio isoia:c-f 



DUAL-IN-LINE 
LOW PROFILE 
I.C. SOCKETS 



-< 



COhTTACTS 

8 PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
28 PIN 
40 PIN 






PRICE 
.07 
.11 
13 
.17 
.19 
.21 
.28 
.27 



gDURfJCTY 

• LOWEST PRICES ANY 

WHEHE FOR THE HIGHEST 
QUALITY. AN UNBEATABLE 
COMBINATION. 



01. 
CC 



NOW. TWO 
FULL 

VOLUMES 

OF 

PRODUCT 

DATA 



< 




• Trie one and only ccmpleig 
integraied circuit data saSaclof . 

• 3200 pagai at lachnlcal in- 
foxmatiort. 

• Eight masJar s*l*C.ion guoos 

• 50,000 l.C devices Iksted 
05.000 dhangas irom the 
itMO edition. 

• Nuw Dpvelopmern Systams 
and Custom l.C. sections. 

■ Four tret Quarterly updates . 
REGUUFt PRICE- S82 50 

SPECIAL PRICE S75.M 



SCH's and TRIAC's 

,34 SCR 5 amp 4Q0 V TO-220 TLOfllCP 

SCR 0.9 amp 30V T0-Q2 TX065CP 

SCR O.fl amp 200V TO-S2 TLD64CN 

SCR Simp 200V TO-220 TU371CP 

SCR 8 amp 400V TO -220 TLQ72CP 

SCR 13 amp 2WV TO-220 TL074CN 

SCR 12 amp 400V TO-220 TU»iCP 

Tfiac 6 amp 200V TO-220 U032CP 

Trlac Samp 400V TO-220 TUJS4CN 

Tfiac Samp 400V TO-220 TL495CN 

Triac T 2 amp 400V TO-220 TL4&7ACN 2 

Tnac 16 amp 400V TO-220 TL430CLP 

Tnac 25 amp 400V TO-220 TL431CLP 
SCR lamp 50VTQ-5 
_SCR 16amDlQ0VTO-22O 



BT-Tet B? RHPS 

,72 Lqw Pcwor 

Dual Low Powpr 
Quad Low Power 
Low Noise 
Dual Low Noisa 
u-uad Lew Noise 
J-Fel Input 
Dual J-Fn! l-npjl 
Quad J-Fel Input 
SwUctl. Volt. Hag. 25mA 
Swi1«l. Volt. FLfl^ 500mA 



-< 



,99 
1.95 
.84 
.98 
1.89 
.42 
.88 
1.59 
4.9S 



Art SHuni Volt. "Rag 
Adf. Pos, VoH. Reg. 



POWER 
2N3055 .56 
2N3440 .56 
2N3771 1479 
2N3772 1.29 
2N37731.89 
2N5133 .58 
JN6489 1.25 
2N6545 4.75 
2NS439 .78 
2N6059 2.45 
2N8055 1 .45 
2N6079 1.8S 



TRANSISTORS 

TO-32 SMALL SIGNAL 
2N3702.099 2N4402 .079 

2N4403 .079 

2N4410 

2N50S7 
2N5088 
2N5172 
2N5220 
2N5221 
2N5223 
2N5226 
2N5227 
2NS401 
2N5550 
2N5551 



"< 



2N3704 ,999 
2N3706 .099 
2N371 0.899 
2N3904 .089 
2N3905 .089 
2N3907 JJ99 
2N4123 .975 
2N4124 .075 
2N4125 .075 
2N4128 .075 
2N4401 .079 



.12 



2N5770 .12 
2N5771 .13 
2N5772 .14 
PN2222A.089 
PN2359A.089 
PN2907AJM9 
PN3565 -1 ! 
PN3567 .12 
PN4249 .12 
PN5I3S ,099 
IAPSA05 ,12 
MP5A08 .12 
MPSA13 .12 



MPSA1B 

MPSA42 

MPSA-S3 

MPSA56 

MPSA70 

MPSA92 

MPSA93 

MPSA14 

MPS2925 

UPS2928 

HPS339I 

MPS3332 

MPS3333 



740ON 
7401 N 
7402N 

7403N 

7404 N 

74D5N 

740SN 

7407N 

740BN 

7409N 

741 ON 

741 JN 

7413N 

741 4N 

7416N 

7417N 

7420N 

7422N 

7423N 

T425N 

7428N 

7427N 

7429N 

7430N 

7432N 

7433N 

7437N 

743SN 

744DN 

7442N 

7445N 

7448N 

7447AN 

7450N 

7451N 

7453N 

7484N 

7472N 

7473N 

7474N 

7475N 

7478N 

7483AN 

7484AN 

7485N 

74.56N 

7490AN 

7481 AN 

7492AN 

7493AN 

7494AN 

7495AN 



7497N 

74100N 

74104N 

74107AN 

74109N 

741 ION 

7411 IN 

741 16N 

741 20N 

74121N 

74122N 

741 23N 

7412SN 

74126AN 

7412SN 

74132N 

741 3SN 

74141 N 

74142N 

741 43N 

74144N 

741 45N 

741 47N 

741 48N 

741 SON 

74151 N 

74153N 

74154N 

74155N 

74157N 

74153N 

74160N 

74161 AN 

74162N 

74t63AN 

74164N 

74165N 

741S6N 

74170N 

74172N 

74173N 

74I74N 

74175N 

74178« 

741 78N 

741 79N 

741SON 

74182N 

74184N 

74tS5N 

741 90N 

74191 N 

74192N 

74193N 

74194N 

74195N 

74196N 

74197N 

741 53 H 

741 99N 



,■• mum 

12 A/4221N 



.22 74246N 

.22 74247N 

.24 74251 N 

.24 74259N 

.24 74273 N 

424 74275N 

.36 74278 N 

,35 74279N 

.24 742S3N 

.24 74293N 

.24 74298N 

.38 74351 N 

-39 74365AN 

.39 74366N 

.38 74367AN 

-38 7436BAN 

-29 74390N 

.16 74393 N 
.36 

.12 74SC0tl 

.38 74S02N 

32 74S03N 

,42 74304 N 

31 74S05N 
.39 74S08N 
.39 74S09N 
.18 74S10N 
.36 74S11N 
412 74S15N 
■44 74S20N 
■84 74S30N 
■84 74S32N 
-85 74S37N 

S 74S38N 

■M 74S40N 

•29 74S51N 

^9 74S74N 

■16 74S88N 

» 74S88N 

.38 74S112N 

-39 74S114N 

■M 74S124N 

-4* 74S132N 

I.S» 74S133N 

■88 74S134N 

.38 T4S135N 

■82 74S13SN 

■4* 74S119N 

.38 74S140N 

.18 74SI51N 

.88 74S153N 

** 74S157N 

,59 74S158N 

1.81 74S1S1N 

1.38 74S182N 

.64 74S183N 

.44 74S168N 

.44 74S18J8N 

.46 74SI74N 

M 74S175N 

1.20 74SI61N 

14B 7451B2N 

.48 74S1S9N 

.52 74S194N 

M 74S195N 

.48 74S201N 

.48 74S225N 

.64 74S240N 

■45 74S241N 

32 74S244N 
.84 745251 N 

2,98 74S2S3N 

3,44 74S257N 

3.44 74S255N 

.67 74S260N 

1.24 74S274N 

.89 74S275N 

1.26 74S2S0N 

.42 74S2S3N 

.» 74S2MN 

1.29 74S373N 

.48 74S374N 

M 74S351N 

1.S2 74S412N 

,48 74S471N 

■64 74S472N 

-84 74S474N 

■84 74S478N 

M 74L5O0H 
.68 74LS01N 
1.98 74LS02N 
4JJ5 74LS03N 
.79 74LS04N 
.88 74LS05N 
.58 74LS05N 
.78 74LS09N 

1.08 74 LSI ON 

1.09 74LS11N 
.76 74LS12N 
.52 74LS13N 

2.38 74LS14N 
2.86 74LS20N 

68 74L52IN 
.68 74LS26N 
74LS27N 
74LS30N 
74LS32N 
74LS37N 
J8 74LS35N 
.72 74LS42N 

1.39 74LS47N 
1.39 74LS4BN 

.68 74LSS1N 



.84 

.84 



1.3* 
1.24 
.75 
1.68 



238 
.59 
.98 
.72 
.84 

220 
53 
.89 
58 
,88 
.96 

129 

.36 
.38 
.88 



4H 

.45 



,54 
1-» 

IS 

■ 7 4 

.99 

.96 
.96 

.98 
2.88 



.82 

.99 

42 

.48 

.48 

1.03 

1.98 

1.3* 

.42 

.35 

.57 

.72 



.58 

.72 
.18 

.58 

.89 

!2 

.59 
.39 
.39 

1.98 
4.45 
.72 
.72 



71LS54N 
74LS55N 

74LS73N 

74LS74N 

74LS75N 

74LS76N 

74LS75N 

74LS83N 

74LS85N 

74LS86N 

74LS90N 

74LS91N 

74LS92N 

741S93N 

74LS9SN 

74LS95N 

74LS107N 

74LSKHN 

74LS112N 
";_:-i;,? L , 

74LS123N 

74LS125N 

74LS126N 

741S132N 

74LS133N 

74LS136N 

74LS138N 

74LS139N 

74LS145N 

74LS147N 

74LS14BN 

74LS151N 

74LS153N 

74LS155N 

74LS15SN 

74LSI57N 

74LS1S8N 

74LS160N 
.72 74LSt61N 
.72 74LSI62N 
1.29 74LS163N 
2,56 74LS164N 
1,24 74LS1S5N 
.4* 74LS16SN 

74LS170N 

74LSt73N 

74LS1 74N 

74LS175N 

74LS161N 

74LS189N 

74LS190N 

74LS191N 

74LS192N 

74LS193N 
3.70 74LS194N 
3.54 74LS198N 
4.45 74LS197N 
4.4S 74LS221N 
,96 74LS240N 
.98 74LS241N 
3J)« 74LS242N 
1,89 74LS243N 
4 45 74LS244N 
1.58 74LS245N 
1,88 74LS247N 

74LS248N 

74LS249N 

74LS251N 

74LS253N 

74LS257N 

74LS25SN 

74LS259N 

74LS260N 

1.09 74LS26SN 

" 74LS273N 

74LS275N 

74LS279N 

J4LS280N 

74LS281N 

74LS290N 

74LS293N 

74LS290N 

74LS299N 

74LS320N 

74LS321N 

74LS322N 

74LS323N 

74LS324N 

74LS34SN 

7-n 63E2N 

7J1.S3S3N 

74LS352N 

74LS365N 

741S3WN 

T4LS367N 

74LS36SN 

74LS373N 

74LS374N 
.24 74LS375N 
.24 T4LS377N 

74LS378N 

74LS379N 

74LS3MN 

74L5391N 

74LS395N 1.19 

74LS447N .37 

74LS49CN 1.89 

74LS630N 68.00 

71LS689N 



5.85 
4.95 
2.95 
296 
2.95 
1.19 
1.95 
1.09 



15.85 
15.85 
1.9* 
2.95 
5.85 
2.98 
2.98 
5.95 
2.98 
6.46 
5.45 
9.86 
5.95 

.17 
.17 
.22 
.12 
.22 
.22 
.17 
24 
.19 



,25 

.89 
.It 
.18 
.39 
.29 
.18 
.29 
.29 



1.65 
.79 

1.09 
.1* 
.64 
.64 
.55 
.68 

'* 

.18, 
1.19 

3.95 



.71 
.71 
.3* 
.88 
2.50 
2.75 
3.96 
4.95 
4.95 
2.60 
2.65 
1.35 
1.86 
9.95 
.62 
.62 
.52 
.82 
1.25 
1.25 
.84 
1J5 
.99 
1.09 



33 74LS670N 



MAIL ORDERS SHOULD BE SENT TO: 

USA P.O Bo* 1035 Framing ham. Massachusetts 01701 

Telephone Orders « Inqu.nes 1617) 879-0077 
CANADA 5 FOREIGN 5651 Ferner St.. Montreal. Quebec HIP 2KS. Canada 

Foreign customers please remit payment on an international bnnk (Ji.ItT nr 
inter national postal money order payable in LI S dollars 

Prices are in US dollars. Minimum Order $10.00 

Add S3 00 to cove* Postages Handling VISA AND MASttlt CARI 



IFElertronic 

Sales Corp. 



CIRCLE 29 ON FREE INFORMATION CARD 



5 



CO 



81 



r 



SN7401N 
SN7402N 
5N7403N 
5N7404N 
SN7435N 
5N740SN 
5N7407I4 
5N74MM 
5^7409 N 
SN74I0N 

SNM12N 
SN7413N 

5N7414N 
SN7416N 
SIN7417N 

5N7420N 
SNMMN 
S.N7422N 
5N7423N 
5NWBN 
SN7426N 
5-NJ427N 

5N7430N 
SNJ432N 
5N7437N 
5N743&N 
SN7434N 
5N7440N 
5NM41IM 

SN7442N 

5N7443N 
SN7444N 
SN7445N 
SN7446N 
SNTWN 
5N744BN 
SN7450N 
SN74S1N 
SN7453N 
SN74S4N 
SN7459A 
SN74MN 
5N7470N 



T4L5Q0 

wtass 

74LSG2 
HL5fla 
74LS04 
74L5Q5 
-: LSC* 
HLSM 
74LS10 

74lsii 

74L51? 
74LS13 
74LS14 
74L515 
74LS20 
74LS2L 
74L522 
74L5M 
74LS27 
74L52I 
74L£» 
74LS32 
J4L533 
74LSJ7 
74LSU 
74L5» 
74L542 
74L547 
74L54B 
74LS49 
74 LSS1 
74L554 
74LS65 
NLS73 
74LS74 
74L575 
74LS7S 
HL57! 
74L543 
HLSte 
74LSJ6 
74LS90 



74SH 
74S02 
74S03 
74504 
74505 
74£Ot 
74S09 
74SI0 
74SI1 
74SIS 
74S20 
74S22 
74530 
74SJ2 
74S3 
74S40 
74S51 
74SS4 
74S« 
74574 
J4SK 
T4SI12 
745113 
T4SI14 



7400 



SNJ472N 
SN7473N 
5N7474N 
SN747SN 
SN7476N 
5M7479N 



£N74UM 
5N74H5N 

SN749QN 
SI47491N 
SW492N 
5IN744JN 

SNM44N 
SW495N 
SN7496N 
SN7497M 

SNMIOON 
SNM10W 
5N74LQ9N 
SN74116N 
SN74121N 
SN74122N 
5N7412JN 
SN74125N 
SN74126N 
5N74J32N 
5N74J3SN 
SN74141N 
SN74142N 
SN74143N 
SN74144N 
5N74145N 
SN74147N 
SN74146N 
5N74150N 
SN7415IN 
SN74152N 
5N74153N 
SN74154N 
5N74155N 



74LS 



.■:_■,:: 

74L593 

74L5K 
74LS96 
74LS107 
74L51M 
74 LSI 12 
74 LSI 13 
74 LSI 14 
74L5122 
74LS12J 

74L5126 
74LS132 
74LS133 
74LS13S 
74L513* 
74LS139 
J* L 5151 
MLBLKI 
74LS15* 
/4L5155 
■■I L 5 I'M 
I4LS1S7 
;iL.5i« 
74L53W 

74L53S2 
74LS363 
74LS364 

74L51&5 
74LS36S 

74 LSI 70 
74L517J 
74LS174 
74L5175 
74LS16* 
MLSHO 
74LS191 



1-19 

1.19 

2,49 



7*LS392 
74LS193 
74LSEW 
NLSBB 

74L5I97 

MLS??: 

74LS240 
74LSH1 

74L5242 
74LS243 
74LS2M 
74LS245 
74L5247 
HLSW 
MLS2H 
74L5251 
74LS253 
M. SS,' 
MLSZM 
7JL52&3 
HILS» 
:<L5273 
74L52TP 
74LS33 
J4LS2M 
7iL5293 

71LSS52 
7<LSiy 
74L5SS 
74,L53tti 

74 L 5*7 

74L5J7J 
J4LS374 
74LSJ7S 
74L5336 
74-.SSJ 
74LSS5 
74LSft70 
liLSH 
B;L517 



CT^aiOH 
CA3C13H 
CA3023H 

CAJWN 
CAiOHN 



745124 

745133 
74S134 
MS13S 
74S136 
745133 
74S139 
74S140 
74S15I 
74S153 
74S1&7 
74S1U 
7451fiQ 
745174 
74S17S 
745] M 
74S194 
74S1« 
J4S1.W 
74SS40 
745241 
745242 



74S 



3,$5 
2.S 



745243 
74S244 
74S»1 
M525J 

745257 
74S2S« 
MSMfl 
7452KI 
745217 
MS2» 
MS37J 
MS374 
7^5387 
74S471 
74S472 
7*5473 
74S474 
74S47S 
745*70 
745571 
T4S572 
745573 
745940 
745441 



1.95 
.7S 



2.4S 

2.49 
2,45 



US 

3.25 
1.45 
1.4b 



J.-SS 
4 P K 
4.TS 

3.49 
3.49 
S-M 

19-95 
19.95 
».« 

21,95 
21.95 
7.95 



CA-LINEAR 

CA306QN 3-25 

CA3CMH l.S 

CA3tt!E4 2.00 

CAIWJN 2.Q0 

CA3M3N LEO 

CA3D36M .IS 



CA30Wr; 
CA309SN 
CA313dH 
CA3H0H 
CA3160H 
GA3403N 
■CA5B00N 



CD40W 
CD4DD1 
C&GttZ 
CD4U 
GD4D07 
CD4D09 
CD40I0 
CP40II 
CD4Dt2 
CD40I3 



CDWI5 

COiCLE 
CDMI7 

CC4D5* 

c -■:■;:■: 

CDttZ? 

CC*HJ 
CDW24 
CD4D(a 
CD*D» 
CDtfc? 
CD4028 
CD4059 
CD4<t3a 
CD4U4 
CD*p35 
CCMAtD 



io::: 



CD-CMOS 



CD4041 
CO4042 
CO4043 
CO404M 
CD4046 
CD4047 
C 04041 
CD4049 
CO40U 
GDI 051 
CO40SiZ 
CO40U 

CO40» 

CDID&O 
CO*C66 
CD4D64 
CD40E4 
CD4O70 
CC-!C,'; 
CCM472 
CD4Q73 
C 04075 
CD4DW 
CD»7( 



CCH»7 

GCHMH. 
CD4510 
CD4S1J 
CD4512 

C 04514 
CD4S1S 
CCMSlt 
CCH51B 
CD4S1* 

CD4UB 

CD45\?9 

CD4J43 

GD45H 

CD4Stt 

CD4553 

CD4»f 

CD4723 

CD4724 

MCS44M 

MC 1441& 

MCt*41] 

MC1441? 

MC144H 

MCI44J3 

MC145ZB 

MC1414] 



I. Si 
2.79 

ll.K 
?-W 
2.49 
.75 
i,» 
1.95 
14.H 
14.95 
14.95 
]].» 
4-95 
13.45 
2.49 
!-9& 



18 AP PRODUCTS 



DIP JUMPERS 




Fullv Atttmbltd tnd T«ud 
!n;c,'»l Molded On Striin 



* ..!-■■: i':v i. !■■: i 'i •< • - ■< ii i-, 

pip J jmpwr? u* uud Inr jump 
rring .Mil in >PC B«nf ; ir»[tr 
lOTinKLinfl litlirtW PC Board*, 
iHcJcplRIW x*A KWftii boar di; 
■nd intaflxirki inputs output 
iiWiiIl 






IMIJf H 

1H1U11 
4HI1JM 



DISCRETE LEDS 



XC55SR .2»" red 

XC55SG .20T/' qroen 

XCiHY ,afl 1 ' yflllow 4>5l 

XC&SfiC .?■»" clear 

XC22R ,200" reci 

XC2JG .:»" lii-i^u 

XC22V ,»0"yel1cw 

v-viae .170" red 



VJ1 


Mv&p 


U'-i' 


rod 


6rtl 


4fli 


XC2WR 


|&' 


r*d 


5*1 


4/Sl 


XC309G 


.125' 


green 


(£3 


4/51 


xcasv 


ja' 


ydloiv 


t/U 


5^1 


XCS2SR 


,IB" 


red 


5*1 


4/11 


XC52SG 


16 


green 


4/U 


4/S1 


XCS26V 


.US' 


yellow 


4rti 


vsi 


XCS26C 


US' 


cleir 


4/S1 



:-:c]]jn .i4r>" .«a 5/31 

XC1UG ,I9J" grnon 4/51 

XCI11V .IH"y«tlOw 4/J-l 

XClllc .IW'cleer 4/Jl 



^■-^ >: o -ii 



■"*■ 



Tli fit CI i, jib.. L'lTHL 
MfB. II £J -. t-t" CtABi, 

RLZ . .S.3Soa.or3/S1 r 0Q 



C.A, — Corriition Anode 



MAM ] 

MAIM 2 
MAEM3I 
MAN 52 
MAN $4 

MAN 71 
MAN 72 
MAN 74 
MAN £2 

MAN At 
V A r-i ■;.;■'! 
MAN 3«0 
MAN 3540 
MAN 4413 
MAN 6630 
MAN (*» 
MAN 6640 
MAN66S0 
MAN«M 
MAN 6710 
MAN 6750 
MAN £7tQ 
DLD3W 
DLO307 
D L S5K 



Pofirity I 

C.A,-r«Q 
5x7 D.M,-**d 
c.c— r*d 
C.A.— sr-Mrii 
C.C.— green 
C.A.— res 
C.A.— r«d 
C.C.— rod 
CrA,— yellow 
C.C-" yatlow 
C.A.— tir*nc* 
C.A.— oring* i I 
CC-— ofirtfl* 
C.A.— orjnfffl 
C.A.— oringii— DD . 
CAr—orsrtge ± I 

C,C, — orange i 1 
C-A."&rinBe 
C,A.— im-DD 
C,C.-roa=l 
C,C— red 
C.Cr— orange 
CA. — oranee 
C . C . — g reen 



DISPLAY LEDS 



Price 

2.95 
4.95 



1.25 
1.2S 
1.25 



QLU5a7 

DL7M 

DL707 

Dl_72t 

OL741 

DL746 

DL747 

DL750 

C^CJJIV 

OLDEM 

DL3JB 

FNO.151 

FND559 

FNDH3 

FND507 



5«2-775l 
50oM]» 
50B2-73» 

50(12-7307 
&M2'7304 

4.N21 
LIT-1 
MOC3015 



CC — Common Cathode 

PofarJiy Ht Piloa 

C.A-— green .500 ijs 

C.C.-red .300 1.25 

C-A.-rad ,3W 1.25 

C.C.-red ,500 L49 

C.A.— rea .M>0 1.25 

c.A — red ± 1 .630 1.49 

C.A.-red ,600 1,49 

C.C-— red .600 1.49 

C.A,,- orange .100 1,49 

CC— orange .B0 Jj.9 

C-C— rea .110 .as 

C-C :i JS7 .95 

CC. J57 .75 

cc. (FND500] ■::•: ,99 

C.A, (FND510) 



JH» 






C,A..R.H r 0.^red .430 

CC.R.H.D,— red ^430 

4x7isl.0fg. RHD ,600 
4»7igl r d[g, l.i it; ,600 
Overnge. crm r ,(tl) ,600 
Pfidto X ilsto r Opto- 1 io 1 . ,w 
FnotoXilitorOptO-ISOl. ,69 
Oiitiiraliy Hol.Ti .a-r. D.- ivcr L25 



EMS 



SOCKETS 



Test 



RECEPTACLES 

Sockets 1 



ZERO INSERTION FORCE 



Part Mq. Pint Price 

214-iJ33 14 pin 5.95 
216-334D 16 pin £.49 
2U-J34J II pin 7.95 
230-3342 20 pin 5.95 



* Nickel Boron PlaiJnB 

* G.F. PSF Pl^ticGrjrJv 

* For inting iC's 
Part No. Pi.nt Price 
222-31-13 22 p-Jil 9.95 
224-3344 24 0ln 3,75 
22B-334& 2G pin 11.95 
240-3346 40 pin 12-95 




LOW PROFILE 
(TINJ SOCKETS 



4K 

TrTTTTT 

S r: ■■< SG 
14 pin 5G 
16 pin 0,0 
3S Pin SG 
H pin EG 
2t pin SO 
35 p|n 5G 
40 pin 5G 



SQLDERTAIL (GOLD) 
STANDARD 



ion 

1.4 

lrS9 



* Nickel Boron Plating 

* G,F. PSF Plaitic Body 

* Who Wrap Conlacti 
Pea No. Pin> Pi 



U 



214-3593 14 pin 9.75 

SHBI3 16 pin 9.95 

21B-159* IS pin 10.95 

-" 20 pin lj.95 



Part No. Pfra Price 
222-3596 22 Din 13.55 

224-3597 2* pin 32.75 
221-3592 7i pirn ]3,55 
240-3599 40 pin 3S.9S 



TrTiTiT r 



SOLOERTAIL 
STANDARD (TIN, 



14 pin ST 

16 pin ST 
H pin ST 
2* Pin ST 
21 pin ST 
36 Pin ST 
40 pin ST 



ill!;!: 

S cln WW 
M6I11WW 
14 pin WW 
16 pin WW 
It Pin WW 
»p|n WW 
22 pin WW 
24 pin WW 
2t pin WW 
36 pin WW 
■'• pin WW 



WJREWRAP SOCKETS 
(GOLD] LEVEL #3 

1-24 25-49 50-100 



1/4 WATT RESISTOR ASSORTMENTS - 5% 



ASST. 1 Sea, 



ASST. 2 Sea. 



UJQnm 12 Ohm 15 Ohm It Ohm 22 Ohm 
27 Ohm 33 Ohm 39Qhm47Qh m 56 Onrn 
H Ohm 82 Ohm in Ohm 120 Ohm 150 Ohm 
LK- Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm, 



SI, 95 



$1.95 



ASST, a 


Sea. 


470 Ohm 
I-2H 


550 Olln 
3.SX 


6t0OhmJ20Ohm 
1.1K 2.2K 


IK 

2,7K 


50 pet 


$1.95 


asst. 4 


5ea. 


3.3K 

22K 

56K: 


J.9K 
10K 
27K 
6tK 


4 r 7K 

\sr. 


5.6K 
35K 


UK 
JIK 


50 PEL 


$1.95 


ASST, 5 


33 K 
IJK 


39K 
30QK 


47K 
120K 


50pEX, 


$1.95 


ASST. E 


Sea. 


15UK 

390K 


4«K 


220K 
560X 


270K 
6UK 


330K 
I20K 


50pev 


$1.95 


ASST. 7 


5«B, 


2.7M 


1-2M 
3.3M 


L5M 
3.9M 


1.1M 
4.7M 


Z.2M 
5,6M 


SOpci. 


$1,95 



ASST. 8R 



Includes Resistor Assts. 1-7 (350 pes.) $10.95 ea. 



$10.00 Mm. Order - U.S. Funds Only 
Calif. Residents Add 6£ Sales Tax 
Postaoe — Add 5% plus $ 1 Insurance 






J a 



Spnc Sheatl - 2S4 

Send 524 PoilDQff far your 

FHEE 1981 JAMECO CATALOG 

PHONE 

ORDERS 

WELCOME 

(415) 592 8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 



Function 



Pari No. 

7M5IPI CMOS Precision Timer 

7&45EV/KU* Stopwatch CHIp. KTL 

.'IKCPL J 1 : Digit A. D .\. C.Zi Drive-: 

71KEV/KH ■ IC, Circuit Board. Display 

7107CPL 3^ Digit A/D (LED Drive) 

IlD7EV/Kil* IC, Clreuli Bc-BrO, Display 

7JJ5CPL i"i Digit A,D LCD Olt. HLD. 

7I17CPL l<n Digit A/O LED D3s. HLD, 

720LIDR LcwQattery Volt Indicator 

22Q5IPG CIVIOS LED Stopwatch/Timer 

7205-t V/KEt ■ Stopwatch Ch ip. XT L 

7206CJPE Tone Generator 

72flBCEV/Kit* Ton* Generator Chip, XTL 

7207AIPD Dsctltator Controller 

7207AEV/Klt* Freq. Counter Chlp h XTL 

72Q&IP! Sevan Decade Counter 

T209IPA Clock Generator 

7216IPG 4 Func, CMOS Stopwatch CKT 

72S5EV/KH* 4 Func, Stopwatch Chip. XTL 

T2L6AIJI- 1-DIflH UnW. Counter C.A. 

7216CIJI a-Dlqlt Freq. Counter C.A. 

7216D1PI t-Dlglt Freq. counter CC- 

72173JI 4-Dlglt LED up/Down Counter 

72JICIJI B-Cifj.- Univ. LED Dr|v* 

7224JPL LCD 4te Digit Up Counter DR9 

722&AUL fl-Dlflit Univ. Counter 

?22dAEV/K|f 5 Function Counter Chip, XTL 

2240IJE CMOS Bin PrOg r Tlmer/Countar 

7242JJA CMG5 Dl vide-by-256 HC Timer 

72501JE CMOS BCD Prog. Timer/Countor 

7260 1 J E CMOS BC D Prog. Tlmo r/Cou n t or 

7555 1 PA CM OS 555 Timer [I pin 1 

7556IPD CMOS 556 Timer {14 plnj 

TfllBCPA CMD5 Op Amp Comparnoi 

7612&CPA CMOS Op Amp ExL Cmvr, 

7fi2lBCPA CMOS Dual Op Amp Cornp. 

7631CCPE CMOS Trt Op Amp Comp. 

7641CCPD CMOS Quad Op Amp Comp, 10MV 7*A 

7642CCPD CMOS Quad Op Amp Cdmp. 10MV 7.30 

7660CPA Voltage Conwrtar 2.95 

B0UCCPD Wavcrorm Generator 4.95 

■MtCCPE MOnoiitmc Logarithmic Amp J1JS0 

B069CCO SOppm Band— GAP Volt Rat, OlOde 2.50 

lEiiCPA von Rer^inoioator 2.50 

E12CPA Volt Rer^lrJolcatOT jjo 



Prku 

14,95 
22.95 
16.95 
34.S 
35 r « 
28.95 
11.95 
17.95 

12,95 
39.95 
5.15 
9.95 
6.50 
11.10 
17.95 
3.95 
93.95 
39.95 
33.00 
25.95 
21.95 
13-95 
10.95 
11.25 
3L95 
74.95 
4.95 

2JH 

LOO 
52 



2.20 
5MV 2.2S 
5MV 2,95 
5MV 3.95 

MMV 5^ 



74COO 


.39 


74C 








74C02 


.39 
















74C240 




74CO( 


,39 


74C10E 


.75 


74C244 


















,?5 


74C151 


2.95 


74C374 




74C20 


,3J 


74C154 


3.95 


MODI 




74C33 


.39 


74C157 


2.2 






















74C 161 


1.60 


74C912 


:; v. 




.79 


74C162 


1.49 


74C915 




74CM 


,79 


74C163 


1.69 


74C917 




74CS 


1,95 


74C154 


1.53 










74C173 










6.95 


74C174 


1.39 


74C925 




74C90 


1,29 


74C175 


1.39 


74C926 




74C9J 


1.29 


74C1S2 


L.69 










74C193 


..■:■■ 


60C97 


.?:- 


LHB02CN 

LMlOCLH 


6.B5 

4.50 


LINEAR 


LM7Q2H 
LMJ03CN 


.;■; 
.14 


LH11CLH 


4.75 


LM340T-5 


1-25 


LM709N 


.49 


L.'-K-W C'l 1 


e,H 


LM340T-12 


1.2S 


LM710M 


.79 


TLD71CP 


-79 


LM340T-I5 


1.25 


LM711N 




TUH2CP 


1.39 


LM341P-5 


.75 


LMT23N 


jftt 


TL074CH 


2.49 


LM341P-12 


.75 


Un733N/H 


I.Qrj 


LHOOGCD 


35.60 


LM341P-16 


.75 


LM733JM 


1.19 


TLM2CP 


1.19 


LM342P^ 


.69 


LM741CN 


.35 


TL0S4CN 


2.19 


LM342P-12 


.69 


MC174ISCC 


1 K 


LH0094CD 


36,10 


LM342P-15 


-*» 


LM747N/.H 


,71 


LMZKIOH 


-99 


LM34SN 


1.25 


LM74HM/H 


M 


LM3Q!CI*VH ,35 


LMJ50K 


5.75 


LM10I4N 


?.1S 


LM302H 


1,95 


LF351N 


-60 


LM13I0N 


1,95 


LM304H 


1.95 


LF353N 


1.C0 


LME456CN 


,59 


LMJKfiH 


.99 


LF355M 


1-10 


, .,'.■• :*:.jr; 


1.25 


LM307CN^H .45 


LF356M 


1.10 


i.w;ji>r-. 


L3 


LM3OUCN/H1.00 


LM35SN 


1.00 


LM:-19i'. 


1.95 


LM3D9H 


395 


LMJ59N 


1,79 


LMIS56V 


1.75 


LM309K 


1.25 


!_V-].»3N 


4.49 


LMltUM 


2.95 


LM310CM 


1.75 


LMJJ3N 


3.25 


LM3tJIN-9 


:.;■,. 


LM311H/CN r 90 


LW17J.N 


2.95 


LM1JJ9N 


s.:o 


LM312H 


2-49 


,. v.j ;)!■-. 


1.25 


LM1LHN 


1 75 


UVt317MP 


1.15 


LM3S3N 


1.95 


LM20O2T 


\M 


LM317T 


1.75 


LM3WM 


1.79 


LM2t??P 


3M 


LM317K 


3.95 


LM344N 


l.$5 






LM31BCN/H 1.95 


j.MJSSN-3 


1,29 






LM319M 


1-95 


LMJS7W 


1,45 


LM31B9N 


?« 


LM120K* 


1.35 


LM3»W 


1.35 


LIW3900N 


.59 


LM320K-12 


1.35 


LM392N 


.69 


LM39C4CIV 


1.29 


LM320K-15 


1,35 




4,0fl 


-Vjvoj-r; 




LM320T-5 


1-3 






LM3S14N 


3.9S 


LM320T-12 


1.25 


TL494CN 


4.49 


LM3936N 


195 


LM3T0T-L5 


1.25 




1,75 


..V/j^ri 


3L9S 


LWiriS.-Z 


5,95 






RC4136IM 


1.^ 


LMJ24N 


.99 






RC4I53NS 


3.95 


LM329DZ 


.65 




3.95 


RC4I94TK 


5.9S 


LM331N 


3,95 






RC4I95TK. 




LM3342 


l-M 






KB442* 


Ain 


LM335Z 


1.40 


NE544N 


4.95 






LM336Z 


UTS 


ML5WA 


1-30 


LM**MA 


3.25 


LM337T 


1.9S 


NE555V 


.39 


rCLWlSB 


4.95 


LM337MP 


1-15 


LM556N 


.99 


LM130NN 


in 


LM3MK 


$.95 


NE5&4N 


3.95 


LM1360ON 


1.44 


L.M339N 


.99 


LM5G5N 


1.25 


75I3IN 


1.56 


LM340K-5 


1-3S 


LIVI&&SCN 


1,95 


754SON 


•9 


LM340K-12 


1.35 


LM567V 


1.25 


75451CN 


31 


LM340K-15 


1,35 


ME57QN 


4.95 


75492 





CAPACITOR CORNER 



Value 
10 pi 
22 pi 
47 pt 
lOO pi 
220 pi 
470 pf 



50 VOLT CERAMIC DISC CAPACITORS 



1-9 Kl"99 100* 



1-9 10-99 100* 



,0047uF 

.oStiF 

-KiLtr 

,043V F 



.04 



.07 



1£>0 VOLTMVLAR FILM CAPACITORS 

.OOLml .12 .10 .07 .022rnr ,13 ,11 

,0022ml .12 JO .07 ,047mf .21 .17 

.0047m f .12 .JO .07 .Iml .27 ,23 

.J!. ■■:■■■ .12 .ID .::■■ I ,22mT ,33 '■: 

+20% DIPPED TANTALUMS [Solidl CAPACITORS 

.1/35V .33 .34 

.15/35V .39 -34 

. 22/35 V ,39 .34 

.33/3SV ,34 .31 

,47/JEV .39 J4 

A&/&V .34 ,34 

1,0/35 V ,M ,34 



Axial 

,47/SOV 
LD/50V 
3.3/50V 

4.7/25V 

lOjrTSV 

10/SOV 

22f25V 

22/50V 

47/25V 

47fl0V 

100/35V 

103/50V 

220/2SV 

220/MV 

470/25V 

ID0O/1CV 

2300/3JV 



1-49 300-199 500+ 



3.5/35V 


.41 


.37 


,n 


2.2/3&V 


51 








.53 


.47 


.37 


4.7#&U 


.63 


.56 


44 




.74 






15 /25V 


1.39 


1.25 


.1", 


Z2/6V 


.79 


.09 


.-.:- 


Radial 


3-99 LW-195 


500 


-47/25V 


.15 


.13 


■ ■? 


.47/SOV 


.16 


.14 


II 


1.0/|fiV 


.15 


.13 


.IS 


1.0/25V 


.16 


.14 


n 


1.0750V 


.17 


.15 




4,7/l6V 


,15 


.13 


.!;■ 


4-7VISV 
4.7/SOV 


,16 


.14 


n 


.12 


15 


14 




,15 


,13 


.l; 


I0/2SV 


,16 


,14 


11 


I0/5AV 


,1T 


.15 


.14 








100/ 16V 


.21 


.17 


.14 




J5 








.37 


,34 


.31 


220/tfiV 


.25 


;2l 


.14 


470fMV 


.35 


.31 


■*' 



82 



CIRCLE 2 ON FREE IMFORMAT10N CARD 



/*! 



SLSU^ Clock Modules 

IZVOC 
AUTOMOTIVE/ 
WSTRUMENT 
CLOCK 
ATIONS: 
teele-cfea 
4 * A1 ler-ma r k *t au ip/ 
^^j] / ^5 RV'elocki 



£ — -**%!_ INSTRUh 

=1^ CLOC 

gg I ^m APPLICATIC 

!■ L mm * indMh guv 

IjH r p BBBBB * AlTdr-,*idr 1 1 



i^T 



• A>JTCr*f1-iTi«rJna clki. 

• I2.VOC <-■;>■•• Imtru. 

• PsrTabte/batlery 

powered innruni-rtn. 



Feature*: Bright 0-3" green display. Internal cryjial nmc- 
bl» . 1 0.5 s*c. /day eccu r. Au to, diip lay far igh m CM con e r ot 
logic. Display color f Mien bio to blue, blua^refin, peart & 
Ye"aw. Complete— juit odd iwtitch*i and lent. 
MA1003 Module $16.95 



CLOCK MODULES 

MAI 023 - 7" Law Can Digital LED Clock Module S.9=j 

MAI 036 .7" Dir^ LEO AlarmClock/ThermismeLer 1S.Q5 

MABOSfl -3" Low Coit Digital LED Clock/Timer G.fi& 

MA1Q02 .&" LED Ounliv Dip. Clock 4 XformBr 9-96 

TRANSFORMERS 

t 02 P20 Xf difidi far M AH 023 Clock Module* 3-4S 

1 02- t '22 Xformer lor MA 1026 Clock. Module* 3.49 

1 G2-P20 Xiormerfor M AS 036 Clock Module* 3.40 



Transistor Checker 




iCLOSE OUT? ^ __ 

Trans-Check ,.?r~~cr?: sg.95 



EPROM Erasing Lamp 




- EriHi 2708, 2716. 1702A, 5203O, 5204O, etc. 

• Eratei Up to 4 chips withm 20 mirWJtM. 

• Mini tains constant exposure distant* of on* inch. 

• Special c o ndu ct inrm foam liner eliminates Hat ic bo i I d-u p, 

• EJujh-ui uf sty lock to prevent UV exposure. 
■ Compact - only 7-5/8" * Z-7/S" x 2" 

• Complete With holding ir*y tor 4 chip*. 

UVS-11E $79.95 



JOYSTICKS 




JS-5K EK Llntar T*p,r Pott . 

JS100K 100K Llniar Tapir Pou 
JVC (0 4QK (2) VM« Controllm 




6-Digit 

Clock Kit 




■ Bright .300 ht. to mm. Bath* 
oPd dtfplay 

iu« MM5314 clock chip 

*S™ilChat lor r*ourj r minutBi 
ana hold modai 

• Hr= BJitilf vie.YlLilc to 20 ft- 

• Simulftitd welnut can 

• IIS VAC operation 

■ 1 2 Or 24 hi", operation 

■ [fid. aU componcnti, caw 4 
wall ■ r :,'■,:■.• r~--e 



in: c"'- 



JE701 



il-1/B lh x 114" 

.$19.95 



*mv- 



JE215 Adjustable 
Dual Power Supply 

General Description: The JE21& is a Duai Power 
Supply with iiicjLptiiulen; atljniiabli! nosiiivriand nuga- 
live output vrjftagas. A jeparate a d j usrmfl n.l for each 
of Ihc supplici provides the user unlimited application* 
fur IC current voltage jequirementi. The juppty can 
alia he used as a Qeneral all-purpose variable pawer 
supply. FEATURES: 

■ Adjustable regulated power supplies, 
poh and nag. 1.2.VDC to IBVDC. 

• Powar Output loach supply J 
S V DC • 500mA, 1 OV DC 9 7 50*n A, 
1 2 VO CVS OChm A, and 
15VDCO 17 5mA 

■ Twd, 3 no Minna I adj. IC regulator* 
with thermal overload pr o mc ( i an. 

• Meat sink regulator cooling 

■ LED "on" indicator 

• Printed Board Co.nii.ru e Hon 

• 120 VAC Input 

• Bit* 3-]/2"w» S-l/toV'L * 2"M 

JE21 5 Adj, Dial Power Supply Kit Us shown, , . S24.9S 



Ok 



MICROPROCESSOR COMPONENTS 



aoaOAr'SOBOA SUPPORT 06 vices - 

CPU 
DH111 E LI ■ ■■-!■:■ ;..:.-..■■ 

o^ui* Prtftffcf laiamwl ctr-im 

UMiSl e,.Q:i#£[.ini.l lui Qilxr 

C lot ii OinirjlaryDp l¥« 

Bin Orh-»r 

SlfiitTi C»r*tr»l n^.i-fliuv Dr'Nir 

ifhl!T Cnr.:rgl *r 
IMW4I I/O L ..w'Uii '<■■< >* !■«■.« 

AiynEti rnnuiri CamrtL. Lif^'ini 

-">=,--, tun™ I/O |USAHt I 

Proa- imtrirjl Tlrmf 

Pra*. PwlBrnril I/O [»p>i r 

pf«a, AM* Can-tral 

Prae. Inlcfrupt EDrtii&i 

Proa. CUT Canlrmln 

OPRTI Pre*. «*y»Bata/o«ipr« iftc*^r»ct 

OPUCC tHlii Bui Rkirii 

OPaKI lyilin tlmpng Hirninl 

□ PUH J JL.- II !.■!;!■!■., I'rii ,.r 

ll<: V.PkKtUaiiji ■-■*-: h .t 

t-pl*«|.SlMCfUMI tt«*l«# 

BWC/Bwn SUPPORT DEVICES — 

MPU- 

i.lh'1.1 ,v,lp c-tai'-: iiJ RAM 

..!■:.:,!*■( ram 

j^.iph.rjt idut, *pip5 [UCUn] 
Prios-lv lnt»rrupl Con;rwlir 
UtoOlOll RDM [MCHAH-H 

*i* rith.ronoui Cpr»im. Aaiptii 
3vi^ron>aui h'ljl Diti A4ulir 
HKeiH 0i« l(*i MOPCM 
:■.■■:-?. ■■■ .. j .. j : . ■ 
:iLja:.v,:i ru :.j.ih'.mts;. 
MICROPROCESSOR CHIPS 



McHracP 

WCMllAPi 
MCM3! 



(Pie cure not ihawvo but similar in eonitrucilon to abovnl 

JE700 Reg, Power Supply Kit iSVDC.lArnp) . , 514.95 

JEJOSAdajxerefd.ltoJEZOCli :5.-9 & :12V. £1295 

fc.JE310Var.Pwr.Sply. Kit 5 ■ 1SVOC. tol.Garrtp. 519.95 



Mciaia 

WCHK 
UC«« 

MCHH 



IDaaMLADC 
MCSpMI 



C P-u <M K.HHN) OrMM, 

CPU ;m.Kj»W'-t!i*Mri,'i 

CPU 

MPU 

CPU i-niil jl ,i.t LC-n Ji- T nr.p . O it 

MPU */C'0-tk OAK tl,\tl Wimof 

MPU'4-BI1 UMi'.-i 

CPU-Mi. dip 1-flH ClRpyi** "ft 

CPU |2W Btih RAMJ 

CPU"*' By I rt HAM 

CPU wfMaUcMlcia iPiirp'iicr 

epu 

■CffU-M-iK 



4) ■'■:-. 
I 12.K 

i| n* 



— SHIFT RcClSTERS 

Ddl » Q.l Dy I" ■'«.•. 

D414IH-BII DyriTit 
V. -J -: Ii ! .-i' . 
□ ^■ilV.Bir. AccwmialMcr 
94-Bit Or nun it 

:aj4-an oymfflK/AcdnivUiei 1 

i«fl.i>n;i oy-fiMtiE 

CHLII Kr B it 

Q*e»i aa-Bii 

I IMi-ii-l Dynimhc 

Ht^H-en SiLttv 

Dull lll-Ui Sim: 
PJ-Blt 0Tfn*mi5 
10H-BI1 D-,ni"t : 
::-Lj:^i n.s jwii; 
CHiMflB-Ml S1itk 
OwUMBilSlitk 
OuirJia-Bli {.tlinc 
PHO.fDWlig 

— DATA ACQUISITION 

afucsch unkrarari **iii« Fiitf ti* 
* r |J[-Lc J to„ : n To" i Law Pau PHIn 
■■■:..: :■-. ■-.•-:■■■ re>u . f.i- Pail. FUtir 

Suair Ci m Op A<np 
L'jitM.- ca--.li-! Cuprtnl amu'u 

LMIBI Ttrnpaitiuri Titfiauiai 

JFE.T Inpg- Op Anw 
L,FJ»N ^fnifrl. 4 M*W ArtnpillUil 

LHB1H T«np. Cm: Pitt. P< r. ( JppmfC 

AOC4KILCN |-fli| Aj-rj c P."- 1 1»- (1 L£B| 
OAcOWlcw *-&l. □,■*, cr>r<r*rici \i."-l\. UKj 



DATA ACQUISITION ICONTINUEDl 

A^CvKKCN IDlll A/O Cm,i.|(i l| Ch MulLl.r ! 
l-eil A/O Can»*rt»i >| Lf-CHr, m*M i. | K 
IB-Bit Of A Cori¥. Mitre. C^ne. ».H^) 31 
H>eu O/A Cent, MKm,C«ni>, rejn( | 
l&Oil U^A Cen^mat JWai. I. in. I I 

»W\ Q/A Convartar lo.Jffv Up. | 1 

U>BirO/A CafrMttir :■} vs. UnJ 1 

1 C i j r. n, i Mulllplpyai 1 

MK BAUD UAPJT I 

RAM'S 



□Acmei.cN 
OAClOflLOi 
D *C ItCS-C H 

0AClnn.cN 

OACJiHLCKi 



AV-VMWJ 



■in 



mil. 

7.!i : 

::hl ) 



at- 1 'SlieIc 

l«H.J Oy"J" 

■ PHl a U c 



ta> K *stj;ir;*H^T 



::,"^ atiile **V.* i<« *p™, 



:=:■•+ vivr u>n tow p?wr 
Hill iC,3aix] Ow nup IcHdn-t L>au»*m4<hd 
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DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 



CONSTRUCT ION e 

The "DTE" BEjnk DeskTop Eltctron'hcEnclQBirajare designed to blend and compleme.ni 
ioday 1 i modern computer eoj-uiptfle-nt and can be used in both i ndu n rial ind name. The 
end pieces are precision molded with sn internal slot (all arpund} to accept both top and 
bottom panels. The panels are then fastened to %" thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For eaie of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in- 
taclr Different panel widths may he used while maintaining a common profile outline. 
Tha maided end pieces can itso be painted to match any panel color scheme. 




EneloMJrt 
Mad-] Nd. 


PlTKll 

Width. 


PRICE 


DTE-8 


8.00" 


S29.95 


DTE-11 


10.65" 


S32.U5 


DTE- 14 


14.00" 


S34.9B 



£10,00 Mm. Order - U.S. Funds Only 
Calif. RthidtnTl Add 6K Sales Tax 
Postage - Add 5S plui SI Insurance 



SptcSheett - 25p" 

Sand 52 (! Postaot for your 

FREE 1SM1 JAMECO CATALOG 




ameco 



PHONE 

ORDERS 

WELCOME 

(415) 592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1356 SHOREWAV ROAD, BELMONT, CA 84002 

PRICES SUBJECT TO CHANGE 



Bourns Potentiometer ^ 

3/4 Wan Single Turn 

(TQP ADJUSTMENT! 

Vilusi: 50DI1 IK 2.5K 51, I OK 
25K 5QK 1 00K 250K 50DK 5Mcg 

INDIVIDUAL PRICING: 

1 .!9 50-33 100 999 IKun 

.19 .17 .15 .12 

GB174 ...... S1.95/lot 

125 piecte all 11 .i-sii. valuail 
To cvrfw: Specify Bourns 3355 — (VjHuo dmircd} 




AC and DC Wall Transformers 




UtM lir wtt MiR iMtkk 

tl"f1, |1P*i prj»l«tk |J 
ppg il.-i- 'm> ■' >■- M 



Part Ho. 

7-r ■ - -. 



I n au i _ 



Output 



AC 2BD U7V;G0Hi 12 VAC 3B0mA S3.9S 

AC SO0 117V/GQH2 12VAC&0ufnA Si. 53 

Ad 000 117V/00HH II VAC 1 imp SS.ftS 

AC1700 I17V/60HJ S VAC 1.7 amp *6.95 

DV 0200 117V/GQH2 VOC 200mA S3. 2b 



:>C --.-rjci 



■ :ov u(ji- .- 'j ■■; ■ >>:. LioomA sa.as 



CONNECTORS 



DB2BP 
D82SS 

DBS 1236 

22/44SE 

UGES/U 

UGCD.'U 

UG175/U 

SO 233 

PL258 

PLZ59 

UGJBO^U 

UG1084/U 



OSuhm.piaiure Plug . . 
D-SuLmijiia.ure Socktt 
Cant tor ob25p,-s . . - 
P.C. EiSgi 122/41 Pinl . 

BNC Plug 

BNC jKlt 

UHF Adiptir 

UHF Para I Recu. .... 

UHF Adipm ...... 

UHF Plug ........ 

BNC Pliij 

BNC Bulhlmd B»cp. . 



. $2.95 
. $3 SO 
. Si .75 
. S2.9S 
. tl.79 
. $3.79 
. S .49 
. *1.J9 
II. B0 
, SI .60 
. S1.79 
. S1.Z9 



TRS-80 

16K Conversion Kit 

Expand your -IK TftS-E)Q System to H3K. 
Kit eornii complete with; 

*B ei. MMB2.9Q(UPD416/41t6| IBKDvn. Rami(*NSl 

* Documentation for Conversion 

TRS-16K2 -isoNS $39.95 

TRS16K4 -2S0WS... $29.95 



JE610 ASCII 
Encoded Keyboard Kit 




The JEQ1CI ASCII Keyboard Kit can be IniBrleead IriTQ 
mott: anv eampuier ivnim, The hit cemai complaie 
vulth an Induatrial grade keyboard awFtch aiaambly 
tE2'heyi] r IC'a. ipckeu. tonupctor, alacironlp eomtjj.rj. 
nar-Lti on.rj p d<d u t}l*-4l ded pfinied wiring board. The 
keyboard jMaambly raqulrei *5V t> iSOmA and —13V 
© 10 mA far opBrailan. Featurei; SO kevageoBraia tha 
12S Griaractara, upper and lower uie ASCII let. Fully 
buffered. Two uiar-dBHInp Veyi provided for tuitom 
applicatiom. OaPi Jock for upper-easa-or>[y alpha enaraii- 
ur*. Uiilizei a 2376 (40-plnl encoder read-only memory 
chip. Outputs direcdy compatible with TTL/DTL or 
MOS I n-H i= as-fiv* Eaiy InTarlAcing wlih a 16-pin dip or 
13-pin odgp conneeior. &tm\ .3Vi"M- x t::.-' vi x S:i" D 



KG2 «Koy KayUPird IKCyOdard only) . . . S 34.95 
DTE-AK tca»orny-3fc."Hxirw 1 dJ*,' J D]$ 49,95 



w//.:-. JE212 — NJcgn.li we 12VDC Adapter Board Kit 
ZtiEViti for JHG 10 ASCII KEVSOAHO KIT 

T^vvV^ 3 Provitfes-IZVDC rromine&mineSVDC . - 55-115 



JE600 
Hexadecimal Encoder Kit 




FULLB-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 



The JE60O Encode^ KeybOBrd Kit provider two lepareta 

haxadacjmal dlaillCtroduead from mquanEirjl K*V antrian 
to eltow direct programming for 8-Dn mlcroprocaiior 
rjr Bblt mamory clrcuita. Throa addHLonel keya are pro- 
vided lor -jut operations wlih one having a billable 
output availeblB. Thaoutputa bib latched and mondtcrad 
with 9 LED readout*. Alio includarj ri b hey entry itroba. 
Feaiuret: Full fi-b-t latched output for micryprnioispr 
uie. Three uHr-d Bf In ■ kcye with one being billable 
opcroLiun. DBbaunm circuit provided far all IB teyi 
9 LEO rndouu is verify anrriet. Eaty IniarfaclmQ with 
■tendard 10'sin IC connector. Only fSVDC required 
(or operation. S-Ire; 3»"H x B%"VH x 1K"D 

$99.95 



$59,95 

K 19 L?-Kcy KhOyuoard IK,yt>D,rd onlyl .... S 1 4.95 
DTE-HK ICiUpMy 1;:"-.J1."W.!'. ,, D1 $44.95. 
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PLANS & KITS 



BUILD a frequency standard as accurate as 
WWV. Use to verify accuracy of your frequency 
counter. Complete circuit $8.00. Send stamp for 
kit information. DA PRODUCTS, PO Box 566, 
Hampshire. IL 60140 

UNIQUE electronics plans and kilt: 2300 MHz 
microwave dow neon verier antenna system. 
Learn about the latest in television reception! 
Complete plsns, $10.00; kits $199.00. Telephone 
memory dialer, negative ion generator, plans 
$4.00 each. Buy any two sets of plans and we'll 
send a bonus third set (reel Plans include 
detailed instructions and PCB patterns. Parts 
available. For more information on these and 
other plans, send $1.00 and send SASE. COL- 
LINS ELECTRONICS, Box 6424, San Bernardi- 
no, CA 92412 



MICROWAVE HORN ANTENNA KIT 

1 J-16 GHi f nw«r Ha* 1M8 Ik Gil Hit n/tamMf Iibtoi kk 093S - 
Dot) tatme Board [IS 95* iiIMm Kit 5U 951 
Partt III (w Bojfd CJB - ri/Utau v Swri OtSSI 
Complttt Package Itattaa lout I P*B Kin J7M5 

MICHDTENNA ASSOCIATES 
2335 South 2300 West. Salt Lake City, Utah 84119 

Ct«t a N.D. Mb - Mm 24 WBki Miwr M intlwds dipping 
'lit* teidnts PUfit Md » SHo Tin 




BOOST CB/HAM modulation/range. Free plans/ 
kits catalog. "SKIPPER", Box 130-F7, Paradise, 
GA 95969 

DECODE Morse and RTTY signals off the air with 
new Morse-a-Word or RTTY reader. Morse key- 
board also available. Kits or factory wired. Send 
for details. MICROCRAFT, Box S13R, Thlensviile, 
Wl 53092 (414) 241-8144. 



FREE KIT Catalog 



I FUNCTION GENERATOR KIT $59.95 
I Auto -Ranging Cap-mtEftr kit $79*95 

Phone 415-447-3433 

Write or Phone lor FREE CATALOG 

Average I minute Saturday call is -1'," 



TEST & 
EXPERI- 
MENTERS 
' EQUIP 



riAf-'C SCIENTIFIC INSTRUMENTS 

UHUt BOX I054R LIVERMORE CA 94550 



^f 1 ^ \f y>. ...ipeeij lists in CCTV 
A VLI%^y%$ lni eompirtw monitors! 



Video monitors - color & B/W * TV Cameras, 
kits, parts I plans * Video-to-RF raodulattri 
• Free catalog. Phone or win, (MB 981-3111 



13-AE a-oadway 



Dakota City, HE. GB73I 



FREE catalog. Plans including printed circuit pat- 
terns, printed circuit boards, complete kits, and 
assembled products. NICOLAS ELECTRONICS, 
15 Bertona, Nepean. Ontario K2G 0W3 

2716 EPHOM $11 programmer, hardware soft- 
ware plans. Send $9. CARTIER, 6844 Nashville 
Road, Lanham. MO 20601 

SATELLITE television antenna kit $399.00. Free 
information. BRIGHT STAR SYSTEMS, Box 499- 
R, McCrory, AR 72101, 501-731-5310 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning Colling, Rifle. Pistol. 
Pocket. See ir> Dark— Sholgurr Directional Mike — 
Unacramblers— Giant Tesls — Stunwanri — TV Disrupt- 
er — Enemy Producing. Surveillance. Detection, Elec- 
trifying, Ultrasonic, CB. Auro and Mech. Devices, Hun- 
dreds More— All New Plus INFO UNLTO PARTS SER- 
VICE. Catalog St. Information Unlimited, Dept. RS Box 
716 Amheret, N.H. 03031. 



PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland. Ml 46185 

FREE catalog IC's semis, parts. CORONET 
ELECTRONICS, 649 A Notre Dame W., Montreal. 
Que, Canada H3C 1H8 US Enquiries 

PALOMAR — pride — exclusive repair facility. 
Factory trained technicians — all work guaran- 
teed. PALOMAR/PRIDE ELECTRONICS, 1320 
Grand. San Marcos, CA 92069 (714) 744-0720 



uyitWTl route srj. 

PLATT5BURGH, N.Y. 12801 
T«l,: 1518} 561-8700. 



30 CHANNEL 
CABLE TV 
'CONVERTER 

UNUSUAL* J 



PRINTED circuit boards with running water! 
Tech no logical breakthrough. Precise reproduc- 
tion. Ideal for beginners. Free info. COVAL, Dept. 
RE7, 2706 Kirby, Champaign, IL 61820 

KITS, plans, and hard to find components for 
electronic music and audio projects. Send for 
free info at: ELECTRONIC MUSIC CONSUL- 
TANTS, 533-R San Bias Place. Santa Barbara, 
CA 03111 

TELEVISION alignment— in minutes— while Ob- 
serving revolutionary pattern. Check HF. IF, video 
Instantly! So simple and Inexpensive it's incredi- 
ble. Complete plans — $8.00. Free details. E-Z 
LINE, Box 2702R, Clearwater, FL 33517 



BUILD low cost, quality parabolic TVRO satellite 
dish. Plans $5.00. HARDEN AND ASSOCIATES, 
Box 187, Manteo. NC 27954 ^^^ 

PROJECTION TV . . . Convert your TV to project 
7 foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00, Plans & lens $16.00, 
Illustrated Information free. Mastercard/ Visa or- 
ders: (215) 736-3979. MACROCOM G. K. Wash- 
ington Crossing, PA 18977 

CABLE TV converters and equipment, micro- 
wave antennas and down converters. Plans and 
parts. Build or buy. For Information send $2.00. 
C&D COMPANY, PO Box 21, Jenlson, Ml 49428 



EDUCATION & INSTRUCTION 

ELECTRONICS books from world publishers. 
Lowest prices, ask catalog. BUSINESS PROMO- 
TION, Lajpatral Market, Delhi, India 

UNIVERSITY degrees by maill Bachelors, Mas- 
ters, PhD's . . . Free revealing details. COUN- 
SELfNG, Box 317-RE 7, Tustin, CA 92680 

BROADCASTING! Start your own radio station 

at home, school, church! Become DJ-engineer. 
Free Information. "BROADCASTING", Box 130- 
F7 Paradise, CA 95969 

LEARN computer technology— maintenance 
training from the digital specialists. Free bro- 
chure. INNOVATIVE HOME STUDY, Box 1046, 
Indian Rock Beach. FL 33535 




ATTENTION 
ELECTRONIC TECHNICIANS 

Highly Ellective Home Study BSEE Degree Program lor Expen 
enced Electronic Technicians. Our New Advanced Placement 
Program grants Credit lor previous Schooling & Professional 
Experience. Advance Rapidly! Our 36lh Year' Free Descriptive 
Literature 

cows mrmrn: of electa owes ehgkeerw 

OesMO • P.O. Box JQ345 - Jacksor.. MS 39!09 



WANTED 



MIRROR in the lid. spinning disc, and other pre- 
1946 television sets wanted. Call collect: (203) 
521-5280 
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CGtlPLiTEh' MARKET CENTER 



< 



COMPUTER MARKET CENTER ADVERTISING RATES 1* by 1 column (1 5/8") $55.00. 1 172" by 1 column 
(1 5/8") $82.50. 2" by 1 column (1 5/8") $1 10.00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center. Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003. 
Address telephone inquiries to 212-777-6400. Frequency rates are available. 



TEXAS 



USED COMPUTER TERMINALS. 
PRINTERS, MODEMS, SUR- 
PLUS ELECTRONIC PARTS, 
CATALOG $1.00 

RONDURE COMPANY 
THE COMPUTER ROOM 
2522 BUTLER STREET 
DALLAS, TEXAS 75235 
(214)630-4621 



Thanks bo you 

it works. 

Tor all or us. 




United Wfey 



ARIZONA 



SAVE 90% 
Build your own computer. 
Free Details. Complete Cata- 
log $1.00 Refundable. DIGA- 
TEK CORPORATION, Suite 
20D, 2723 West Butler Drive, 
PhxA2 85021. 



CALIFORNIA 



FREE! INFO-PAK for Small 
computer users mailed twice a 
year. We sell and broker all 
kinds of SMALL COMPUTER 
SOFTWARE from S-100 to 
TRS-80. SOFTWARE REVIEW. 
704 Solano Ave., Albany, CA 
94706 (415) 527-7730. 



CANADA 



DYNAMIC INFORMATION 

TECHNOLOGIES LTD. 

P.O. BOX 6553 STN.A, 

SAINT JOHN. N.B., CANADA 

E2L 4R9 (506) 642-4260 

TERMINALS. PRINTERS, 

MICROCOMPUTERS 

SOFTWARE. 



® 
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MARCH 
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THIS 


ifj^aBMaKj^aBB' 


m IP™ 


Is only one 


■SSJ 


of hundred; 




of unusual 


' f^amao38?iTT 


values , . . 


Radio Shack's 


Get your 


Model III 1BK- »S9 


FREE 


TOLL FREE 


CATALOG 


1 -800-34 3- B1 24 


today! 




. Dept. R 


cofTi purer 


245A Greal Road 


'iMiK 


Lililelon. MA 


pus 


or 460 



Take stock in America. 
Buy U.S. Savings Bonds 



ramsaij the first name in Counters ! 



9 DIGITS 600 MHz $129i TBPn 

WIRED 




SPECIFICATIONS: 



CTK -i™t t ■Tttf^trrm^ H3it.l.J 

f[ ..Ji^WJj.i-in.i; 

AC I AC idipHT J.U 

■PI Ni«d.p**k"AC 
AdifNir'Chirm lit* 

OV-I. Mitf*p«HiwO**i 



ESWfTllJ L 



The CT-90 is the most versatile, feature packed counter available for less 
thin S 300 .001 Advanced design features include; three selectable gate times, 
rune digits, gate indicator and a unique display hold function which holds the 
displayed count after the input signal is removed! Atso, a LOmHz TCXO time 
base is used which enables easy zero beat calibration checks against WW V. 
Optionally; an internal nicad battery pack. external time baae input arid Micro- 
power high stability crystal oven time base are available. The CT-90, 
performance you can count on! 



Range 
Sensitivity: 

Resolution: 



Display: 
Time base: 

Power 



20 Hi to 600 MHz 

U» than 10 MV to 150 MHx 

Less than 50 M V to 500 MHz 

0.1 Hi (10 MHi range) 

1.0 Hz (60 MHz range] 

10.0 Hi (600 MH* range] 

9 digits 0.4" LED 

Standard- 10.000 mHz, 1.0 ppm2<H0*C 

Optional Micro-power ovcn-0.1 pom 20-40*C 

8^15 VAC® 250 ma 




7 DIGITS 525 MHz $99f IRED 

The CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as; three frequency ranges- each with pre- amplification, 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
&um audio thru IMF with 1 ,0 ppm accuracy - lhaf s .000 1 %3 The CT-70 ii 
the answer to all your measurement needs, hi the field, lab or ham shack. 



.SPF.C1F1CATJON& 


Range 


20 Hi lo 525 MHz 


Sensitivity: 


Les than 50 MV to 150 MHi 




Less than ISO MV to 500 MHi 


Resolution: 


1,0 He{J MHz range) 




10.0 H2 (50 MHz range) 




100,0 Hi (5 00 MHx range} 


Display: 


7 digit! 0.4" LED 


Time base: 


1.0 ppm TCXO 20-4O*C 


Power: 


12 VAC® 250 mi 



PRICES: 

CT-70 wited, 1 yeir warranty 

CT-70 Kit, 90 daypamwar. 

ranty 

AC-l AC adapter 

BP-l Nicad pack + AC 

adapter/charger 



S99.95 

84.95 
3.95 

12.95 



7 DIGITS 500 MHz $7955 

WIRED 




PRICES 

MINI- 100 wired, 1 year 

warranty S79.95 

AC-Z Ac adapter for MINI- 

100 3.95 

BP-Z Nicad pack and AC 

adapter/ charger 12.95 



Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- 100 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from I MHz all tlie way up to500 MHz with excellent ae naitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the nicad pack option and the MINI -100 makes an ideal addition 
to your tool box for ' J in-the- field" frequency checks and repairs. 



SPECIFICATIONS; 

Range; 

Sensitivity: 

Resolution: 



Display 

Time base: 
Power. 



I MHi to 500 MHz 
Leas than 25 MV 
100 Hi (slow gate) 
1.0 KHz(fa« gate) 
7 digits, 0.4" LED 
2.0 ppm 20-40° C 
5 VDC ® 200 ma 



8 



DIGITS 600 MHz $159f IRED 



Range: 
Sensitivity: 




SPECIFICATIONS 




Resolution: 



20 Hz to 600 MH* 
Less than 25 mv to 150 MHz 
Leas than 150 mv to 600 MHz 
1.0 Hi (60 MHz range) 
10.0 Hz (£00 MHz ranee} 
3 digits 0.4" LED 
2.0 ppm 20-40* C 
110 VAC or 12 VDC 



The CT-50 is a versatile lab bench counter that will measure uptotiOO MHz 
with & digit precision. And, one of its best features is the Receive Frequency 
Adapter, which turns the CT-50 into a digital readout for any receiver. The 
adapter is easily programmed for any receiver and a simple connection to the 
receiver's VFO is all that is required for use Adding the receiver adapter in no 
way limits the operation of the CT-50, the adapter can be conveniently 
switched on or off. The CT-50, a counter that can wort double- duty! 



PRICES; 




CT-50 wired, I year warranty 


S15995 


CT-50 Kit, 90 day pans 




warranty 


119.95 


RAO, receiver adapter kit 


14.95 


RA-1 wired and pre- program- 




med (send copy of receiver 




schematic] 


29.95 



DIGITAL MULTIMETER $99 ^ IRED 



•f H ,l, t 



PRICES: 




DM700 wired I yearwarramy 


S99.95 


DM- 700 Kit, 90 day parts 




warranty 


79.95 


AC-l, AC adaptor 


1.9$ 


BP-3. Nicad pack + AC 




adapter/charger 


19.95 


MP-1 . Probe kit 


2.95 



The DM'700 offers professional quality performance at a hobbyist price. 
Features include, 26 different ranges and 5 i unctions, all arranged in a 
convenient, easy to use format. Measurements are displayed on a large 3 ; ^ 
dtgLe. v'- inch LED readout with automatic decimal placement, automatic 
polarity, overransc indication »nd overload protection up to 1250 volts on all 
range*, male ing it virtually goof-proof! The DM-70Q looks grear, a handsome, 
jet black, rugged AB5 case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS; 

DC AC volts 100 uV to 1 KV, 5 ranges 

DC/ AC 

0, 1 uA to 2.0 Amps; 5 'ranges 

0. 1 ohms to 20 Megohms. 6 ranges 



current; 

Resistance 

Input 

impedance 

Accuracy, 

Power. 



10 Megohms, DO AC volts 
0J% basic DC volt* 
4 'C cells 



AUDIO SCALER 



For high resolution audio measurements, multiplies 
UP in frequency, 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hi resolution! 

S20.95 Kit S39.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug — . - S 7.95 

High impedance probe, tight loading 1 5.95 

Low pass probe, for audio measurements .......... ....... .«-* 1 5.95 

Direct probe, general purpose usage 1 2.95 

Tilt bail, for CT 70. 90, MlNI-100 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal. *-....»**»., 14.95 



COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 
MHi, Small *ize r powered by plug transformer-included. 

• Plat 25 db gain 

• BNC Connectors 

• Great tor sniffing RF with pick-up loop 

£34.95 Kit $44.95 Wired 



isiisaL. :l i .in ii :v. in. 

2575 BA1RD RD, • PENFIELD. NY 14526 



PHONI ; . ORDERS 
(Ml 716-586-3.950 



phtoiaxi 

I la i raslurrd Add &** fo* thippiflg 
i-rri"*" a rtt * TO o mOirr+HJiTi ol 1 1 Q O'tfrinerul meH I j. COO add 

12 Ord-mundviJO odiJItfrO Uy.*.io"BnH.ade.? , to* 



CIRCLE S ON FREE INFORMATION CARD 



5 



it) 



85 



^A/PRODUCTS 



Vista 

"V-DRIVE" 

THE LAST WORD IN 8" 
FLOW-DISK ENCLOSURES 



THE- VISTA Y-10OO FLOfTT DISK PHIVE SUBSYSTEM 




Vista V -80 

NOW SAVE ON 

TRS 80 ADD-ON 

ONLY $299.00 

Z DRIVE CABLE-. . 28.95 2 FOR 279,00 ei 

4 DfNVE CABLE H.flS 




1 



i* 



=\ 



MINIATURE CO MPUTER 

Wkroflcd A £J£S 

WJikkit 149.00 

\ 2KK1T 169.00 

~? ManuBI... 10.00 



The Vista V300 Printer 



ATTENTION VIDEO HOBBYISTS!!! 

* sox auiLQEHS 

* USE AS REMOTE TUNEfl/TIMEFL 

* FULL SCHEMATICS AVAILABLE 

* FOB ONLY 15,90! - FREE W/PURCHASE 

A RKC 5C4Q.I Pjf .i» Utwi |/j To P(M*m Tti4 FOnavnnfl 

NEW. UNUSED COMPONENTS 
Fr» Tit Binivii rllio Cimltt Mtsrle; 
ILL FOR 



ml VrJm CmrJuMa 
AMa **■ *ucyi 4 h'on noil 



Ci. 1 ' for Voiuma Discounts 



74 



95 



E3 HE 



HP-41; Powerful. 
PACKARD Tret Ejiy is Uii 

HP 41-CV • Tf i* HP-41 comm«nic»l« wuft 
you in words as well » numbers 
HP-flIC 13H.M ■ y. DU CIin customize Ibe HP-41 to 
HP-41CV 275.00 yfjur Own dftsigfl 

I* Proffrji mmrng is Tasl and ceiy 
■ Com m uous Memory aaves 
*MCfy1h«nfl 
■ O phonal PenpJiorals allow you 
to expand capabilities 
HI 



to 

Q 

Z 
O 

or 



uu 
i 

o 

Q 
< 

CL 



1 Sysiem I ... 
HP'flt Syitom II ... 
HP-Card Header ... 
HP-Optical Wand .. 
HP-FlQtW/'Printtr . 
HP-Quad RAW . . 



396 00 
675 W 
17BO0 
105 0Q 
315 00 
.85 00 



AM BOARDS SPECIAL 



1. i ni:*d si ia.ss 



ir-'j i', 



16K 



FLOPPY DISK DRIVES 

TmdMn TM1 Ot> I 5 V U, s > Or. , .. 249 9s 

MPI D6l i!^" r 40lr*c*4 23995 

AhooiH 3A*oO-rJV 35 1rKkS '" 295M 

ShuflifiMKHflWlRS" 449M 

S*maniS\nur>artCvntia1iE]laM0dBtFDD.12o.flD 42900 

PERSciUDd*i:r7 0niii-. . . n&soo 

WAm3rO/SIEUE«5Si,-DnMt . ,. 29OD0 

MPlSl2 5'..-£Mal aj 8M 

wahgo/sit: mens ;az ouii i v jgs w 

WAt>rjC v J SIEMEHS62 . 2 MOD 

MPl 91 Oovbl* Tf 14* Oannry Scryjl* SWa, SO Tracfca . 37500 

MPl »J Doub*a Trse*. Danwty OoUrt* Sid*. ItCIurA. ... 475 M 



MICROMODULE" PRICE LIST 

3 065CP.JPTIOM PRICE 

Suvjifi Etaud MicrrKflTiCnjUr 5-sgfj-OC 

AdunOKl S-ftjie EM D; T p |6B09| 595 00 



9*10 
05 i I 
Ml 2 
•WIG 



9627 
»29 
9629A 
«X 
95 40 
ttU 
9655 
96103 
95702 



IS 5V Mother B&irtj 
Cs/dCage 

S Slgr Mother Board 
P*w«f Supply 
DC Input PCMrt' 5 a ec ^ 
Uimty Prole Board 
A/ith PrK/Mempry Modkife 
■Xtlcrccr Utility Fh'CIO BoatA 
52K EPRDM.. RAM Moffcjtc 
FPftOM ProgJjnirTi jvj- HfllQ 
IB Ctwmcl Paraila-l I^O Moduli 
S*f.ji- Pi-iaiio' i -c- Mk?l,; c 
ifiK Sun: HAM Mcdidie 470n, 
i^K. S^i.r RAM -ISC-'fi 
^ZK Sun: HAM 200ns 
Card Ent'.^i 

Vl.' hpie P'ofl i jrnrnati»* Tunc 
C Channel EKjd4t 5* -m DMu 
n-en-.jen! Tan Conlroilffi 
32/32 I/O Mmuu- 
COhtKt OotMii* Mrxiv.it 
UNPQPULA Tf fj EiOArTOS . A ■! :■ -! b j <ji- ; 



1750(1 
T-500 
100 OO 
273 06 
32500 
39 O0 
49500 
4900 
2 WOO 
340 00 
293 00 
335 00 
395 00 
695 DO 
895 00 

aa.oo 

395 OO 
34500 

550 CO 
?7500 
350 CO 








ISI HEWLETT 
mi'tM PACKARD 

HP-Si 
$29KM 

HP ?225GriiflhlCi Plotter 179EOO 

HP IfiK Memory Modul* .„ 265.00 

HP 5 1/4" Dual Mailer Flen Oisk Drive 210000 
HP S 1/4" Single M,Hl*r Flex Dlic Drive . 1294 00 

HP Pertonality Module 7Q00Q 

HP ROM Drawer 40 00 

HP PlottoPrmL-er HOM 1300O 

HP Input/Oulpul HOM 2M.M 

HP Matrix ROM 13000 

HP Serial Inlerrac* [RS-?32C r - 350 00 

HP- S3 51695-00 



S24-95 TRS-80/APPLE $24.95 

MEMORY EXPANSION KITS. 

41l6's, 1 6K (200/250 na.) 

10 |J Q pa For $24.95 ft A HA 

Lj IV w/injlructions S iumocrt mm 11 If] 
Wl * Cflll For Volume PficifiQ ■■"■« 

* Special: TRS80 Schemahc 5 4?J5 

* ExpanSton Interface 5ohemal«: . :f ^ 95 

* E^.r>anak>P Interface Connrjclor. . . T.9S 



CENTRONICS PRINTER 

* Centronics oamplme pnnler 

* thft 737 has crverythiftfj. CfiKlt 
and compare Ihe foatunhv 

* Ntni jew once $835.00 




32K STATIC RAM BOARD 

S-100 




ISKflMH^Kn ISa.BB 

TGKAMHlAlT ii-f.Bl 

27K4MHJI IU.H 

Dj-i* Eoi'a io. as 

mKi-d^HrUknntin BS.iS 



ADD GRAPHICS TO YOUR EPSON 



• Add '.i ■ prmlmg vxn 

* Add tabs 

- Add sortwere 
dBlinabJa symbols 

Ord&r PRT2 Upgrade 

$235.00 




UV "Eprom' 1 Eraser 

Model UVt-1lE*a»F»S 
I HoTJs •'' Eprom's ar a lime 
F Banked by 45 years 

experience 

Model 5-52T., r S325.00 

Proinssi-ona 1 " indusi r ia r MorJfl I 



$-1 OO MOTHERBOARD SPECIAL 

S slol eKpandable w/9 conn. 

r$Q S69.95 NOW S52.9S 



SHUGART DRIVE 



a S" 7>:.s* vii i D=ul:-.j C-fli- !v 
a M Day Warranty 

♦ CHECK OUH FLCiPPV HIK PnlCIHOl 
ONTMlfiPAQE 



449.00 

AJ.S0 

«' SJEWEM5 

FO t?0'rj 

ait.OO 



CHARACTER GENERATORS 



MCV&UIOP 

ki;VM"an 
M-CWM^iaP 
UCHG6TtgP 



uCusETrai 1 

ULVSGTBC? 
WtV" 0*7901* 
WCWtilSr 
MHLMSS1 



IfSv.J.TASCII imH 

HMKr ucussai D«««KI«I 

iltrt>7 A.5CH n«fi.inin 

l?|i».7 Ullh SynKd 
-:*■.»■" Alphli e^lrl «nnri 
l»iSi7«C.MW74Hr,|,|h 

1?fl.<l| f UCMfA^ f.Frr-ir, 

12BaBi7 MGMifiT-t FutfltJl 

1K4H7 AKll ^!-'lrU» (l.TF- 
1HUS-JT Xit* Kill J»jj-*i# 



13 qo 

IS SB 

13 CO 



DATA BOOKS * COMPUTER BOOKS 

■OS- :C UiHei SS„9!f 

INTEL rJalaEhxA ?10 

INTELKflCSal Manual J 60 

JAU * 0SMRM* BOOK* • SALJE i**, 

Ir.lro 10 )*,.,;-, V.: F 

miro la u*Mj* Vbi. I 
KftOA IVogf»nKii*>a 
eflCOPfogrm 



ZtC 



■ :'■■■:■■ 
12 » 
UW 
1290 
■{.CO 
2T50 
27.50 
i*So 



1|r0 l« P*JC1I 



COMPUTER BOOKS • I 

iWi&ji-.?' ! 

n'"0 H Pcru>i|l 1 Bui\P«<i 0?iTiDLi | ing; 
y^'OD'EKmioin f rcim On«4. loSyvmc 
W<Ftwi>:*5Siar "nsnrtac^j TKr>Aa.it* 
PrOfl"iF™pJTg tho 2JB 

T^OEjraTmrin i** :•.;■>:■: 

PVft]ri.™pm a 'r« fl M7 
6M? *J3p--:J"-=iii BocJs 

CPMltirt»(Mi. . ... ... 

'CPJ^ H 4 P-»g!l!tigd 'rUtnijii. Dl 0>g,lai B*1E*IC 



FIRST TO OFFER PR)ME PRODUCTS TO THE HOBBYIST AT FAIR PRICES' 
1. PrOVen Quality Faclory lested products only. 

2. Guaranteed Satisfaction 

Call For Special School Discounts 



MICROPROCESSORS 

ZS001 1S&I '-.flWi: S'a9M 

2SO0? IrjEj-ne&iK n^J'JO 

ZB 10 71 

2«0A 14 50 

FSiJS'-Oi iS»5 

3550 ifl95 

CO1fl02 1395 

A090A 850 

IMWJWif; 19 95 



2901 

:wm 

29034 

TW&9WOJL 

CP1BO0- 

6502 

*40iA 



aon . . 
4735 
A74fl 
1409 



'95 

tsO 

14 95 
29 95 
4SJM 
39 95 
11 50 
1U5 
2»49 
.11.7* 
193S 
ITJs 
199* 
iaa^ 
4995 
&Q34 
97JS 

ADVA H C E D S U P PO RT 

AM9511 Anlh, Pn>:o»or 17SD0 
:■', :;■■- »■.:■:,:--■.;■■ ■■■;-;■-- 

99l3Urw Twn-ng 799* 

AM99l7 0UACOTl'ri>*r 1S9* 

AM95l9Ur.'H>^ailnCarru[a 1B9* 

Z-SO SUPPORT CHIPS 

ZD0-P10 25 MH. 

ZGdAPICr 40 MM; 

ZsfrCTC 2SMM, 

ZJHA-CTC flOMH 

ZEC-DMA 25 Mm. 

ZeOAttMA 4DUH 

ZeO-EJ&rj 2* MM. 

2*OA-SI&tj 4QMH 

ZEO--5I&1 2 SUM, 

Z*SA-SK>, r l 4DMH 

;eO-SlCV7 2* MM: 

2&>a!&T 4DMH: 



STATIC RAMS 






ZHI 


' 






.... 


2IQ1 1 




jja 




in*. aa-\ ■i!*ii 




its 


IH 


H14L-4rjelrti |4t>t!il 








*WWM 








4044 Htm 




St! 


J '1 


IMV4ReU 








EVU44C0 


■ -■, 


??s 




■WDll4Ck41 








•MWIMI 


; :.r. 






MOl 


It* 


ITS 


1« 




.-,■ 






s*iai«> r ouCs 








jurLff-Pc^njis.,.,, 


raw 


. .1 •; ; 


IG94 


•34 IS 


sai 


UK 


430 


TU9404 


. „■ 




■ 



DYNAMIC RAMS 


i . f J • . 

Mettfl 

Jill IK 

*OM«K 

4etf4K 

aiot4N 

«t7 4K 

*»F 

BH1 

wre 
szao 
satO 


in 

iSPvil 
1 1 1 B ■*■—■■ 

1 172 rMi 


sr* 

41 1* 

9» 
49* 
'SS 


lliSbii 


* ri 


iu r, r.- iios 

1 Yi wn ' IDOtL 

J" RAMS "J 
*"S1SB95^ 


It* 
49S 

r d* 



d ra 

73* 

a 75 
29* 
79 9* 

3E 3* 
. 35*5 

33 4P 
3595 

. 394Q 

359* 

394C 



soeo/eoes support 

^ ■ :■ :. ■«: ■ dc I/O . 
BT5a irOwilh Eprom 
S2O2 0m. RamCOnt 
620*/74£ 134 OeorxKr 
eiira&ii/D 

82'4 Pnonly Inl 
S2lG9uiDnv«r 
S2Z4 Ckjct San. 
H2J4-4 14MHz, . . . 
HiiC flu's &ih*r 
STrc &ji O.^r 
B22fl Syi Censiol . 
H2is Syi Com. 

H7S1 P"M l«D 
01 M Enl Tirwr 
0255^0(1 1^0 
DiS7JVrjg 13W* 



E779 ftog Kryterd 



SOCKETS 




wmt 


u« 


* Wnp J Li i<i 




1*-p»» S*lo+rt»"i 














' li 














it 


M 


3S 


SJ 






74 




S4 




9Q 


29 








If 


24 


m 


1 IQ 






j| 


IS 


■ 2D 






4] 


V ID 






aa 


H 








40 


H 


„.- 


iB4 








ZERO INSERTION 


FORCE 




it«Vi S4 SO H"m -..- J -7 


I--' 





LID READOUTS 



SS30P1A 
So2i Pea 
E-33& pTflnif in; 
M34-I StS^flEpt&m 
D045.-HtM65Ci5 CRT Cor.1 
Ea^r&jt^CRT. 

BS*0 Ar-'A . i [J5 

EJ52Sv.aAJlrrter .sgj 

C3G£M>jm tCr95 

Ut.2ModL.Ulor ||H 
*97>A I QtAM OSC ....25,95 

4975 , B.95 

1360 Qui Di-Mi - .2 95 

hflCSS4BB .. 19 95 

660J7 2495 

SHIFT REGISTER SALE 

350<V .1 49 2925. ..1 49 

3507V 1 49 352I 1 . 1.49 

3517V 1 49 Su2fl. 1 49 

3534V ,1.49 2S29. .1.49 

2531. 149 

B303 SUPPORT CHIPS 

ASZOPLA ... 750 

£522 Mult 11 95 

C52r>od7.llO3.l»4 0M 31*5 

(1532 t9 95 

6551 , , 1fi95 



■ J* 

. -J'.SO 

.4 95 

- 44S5 

- 14 95 
1995 
19.99 
1395- 

-144B 

. a.w 

.l«9* 




XuiXsl MOD. ha^MLnV 

bmSOk 3U C4wi Cit- Car** W L* 

W0»t fflwtrn i>m*r. Kf ef 

IAKK47 Kfl Wh On 4-«t ud Dr 

MVJ01] 9H Y«tM Cw4hP MLMD' 

XMK«4 301 Tatoa En- Lj?** hgn V 



3708.430 ni 

2705-* 6*0 ni. . . 

lTfjJA 

271I-5V 
37liV5V. 12V. 
3T5S-5V 
52OJA0 . 

5?r>iA0 

"UH10 

62Slll*12(6(T5| 

52Si2iaa.it a. .. 

S2S126 236x4 

(WSlM>2l6x4CTS,... 

S2S130512 %4iOQ . 

63523 

92S131 - 

6i2S13T 

j-45ia7 

745471. 

7*5472 

74.S470 

74&571 

KOTE: Wi PVBOMMP 



&50 
1295 
12V5 
. 1495 
.14-95 



CHARACTER 

2*13-001 \3V) LrEfWr 

25U-C05lSVlLi*-it . 
?*!l-*-0MlliVl-|.fi»* 



CEH. 
.950 
1095 

. 1495 



VCM5571A 

ATCM5374 
WCM6575 

MCM6674, ,..,.,,,,-., 

UARTS/BAUD I 



IC SPECIAL PURCHASE 



LF 1 3*O0 JFET Arukm Mull a t-' . 
iCm 7QJ5 PTnpaign SlDnWalch 

CrAaE LED StofTFvaterVTirrwr 

kCM 7»7 DteJlaMT Canlrdlar 

SANmti C«cad« Cdunl*r 

ICM 7J« CKKi. Senaritnr 

ICL T1Q-7 3 , j balA/O^EQ] 

MC>4433P J'f Oqil AyOCuOvfrnar 

CL SH 1 V-MaQI RtMrAAu 

LM ie*OMCir«and Fault IC 

LM !9WrHauailAmtjUMr 

LM 2-&1TM Freq Id Von Conn 

AV-3-3E.M 4 1 * e-s : Omm 

AV*-35a7 40MHr DVM 

MfjM 4963 MMfri Soiaka Oar«ctr>r 

37S06 33 ^i* Prom |IM 56Ml 

(3-1 1 5M 6 t-hjwiil Motf b1 

ULN 2033A 7 rJumnaH C -tP' 

2ia'.AL-4 

UCM 14M'j 64 M S>al»c Rani 
MOC 1W3 [4HJBJ Opfr> Couptar . .. 
SPxa3 Oplq Cm* 
IH MM* CMOS 5«»cn. 0B5T .... 
VA 3M5 Trar*. A«sy . . .... 

Tft S40-2A UAFTT 

MR 1007 &,,« jvUyn Shltl P*9 - 
5736 C»t Con Cw .. 
5703 Cite Cw Clitm . . . 
5J1BTVC0 Dup Cwtirt 
EXMJOA B Ebt CfU . . . 
B3S3I 3? K 2 S!ir< RAM . 

a70OCyaftt ArTJ 

27M5V-37QBEPflQM 

WM j26cWPQ 4 1 1 IGS 1 OTjTMS *OfltV 

4Kal Dynamic J2 Pin HAM ,., 
Cft&fl^PO 4l474077raW0/«K 44»W 

4Ka1 DfiamclEFin ... 
7520V25 50 

14D6<^69 2/199 
MK5D'4C*t I'i99 
LM323K 495 

M£l37a BS.5 

Htll B 1 iVB..2Jlt 
LM3TT 125 

LMSaO... . 1J5 



LM307 
1,M3J07 
LM4555 
BC4IJB 
FK4I31 
COW 5027 
COU 5037 
QACi» 



' M 

W10Q 

J.-I ■■', 

995 
• i H 
295 



BJH 
3>1ft> 
vi C-C 



49* 

2/ 1 :i-j 



TH i rW'7B hSV ITVj 


3 9S 


*.V5»dl3i*V IJVi 




AV5 trjl AAi 1 1 7 15- 1 4Vi 




AV5i&19A.'IB53\5Vl 


C9j 


TW5SOH i*V ■?'.'. 




IMW02 




UM403 




2350 U5RT 


995 


ib" B, *'<*.-. 




aad,CTHt4r» „ 




MC1441I 




4702 




WD1941 




■KM MIS 


IBS* 


AMI1U3 


...795 


IHSB250 


-.1BL95 


KEVBOABD ENCODERS 


AV5-23/S 




AV5-3BCCI 




+1O016* 


995 


74CS2J 


995 


74CB23 


.995 



FLOPPY DISK I/O 



94-as 

tf as 

. ■■.! (J : 

JfiB-S 

4995 



■ ■•-■ 3> a i Mftnn 

uPnJ.72 H*c FtoMh 
1791 Qua Ftpsoy 
179101 OwrFVicnv 
yBd: 7S5 Ttpeey 

ir9V'797 DD Fiofp. 49M 

A/0 CONVERTERS 

B7DD B bit Eanary S3 SO 

B7QI IQt>l B-n«r> 2200 

S7a3Bt>i T5 "340 

94P0 Voli 1 F1« &»* 

B7*0 3' r Dq-1 BCD 

'4DB.L6 5 t>fl 

F4QSl,BBr>1 

BACCMOtoA 



1395 

9H 
5 93 
:.-ir, 



BAG 160 1595 

TVCHrPS/SOUHD 

AT3550O ■ 9 Gan*>% D- W 4 95 

AV3S51SC*oiCOn>artcr 395 

AVMBOS . R« K :. l rrC4n.t 693 

A¥3fl6Q6>1 WiWrCul -Li4«f 9 » 

AT3JW7 I Srwfinc] &HtPr 995 

*¥ JH9 10 Sound OtrwjIW. 1295 

8*75477 71 $*(*n<l6anc.nilo< 395 

MMSJ?0^1 TV Sj-Pf;*) fjafl oej 

MM5349 Pra+caUr 395 

LMiaa9FLFMtduLir( i r 395 

UM57100H5C Color TV SS5 

MMS7104C!Wlie«n 175 

MlRModularw 79 95 



WAVEFORM GEN. 

BDifl FuKlon iipp. 3 95 

MC4D74VCO 295 

■.WtsevCCr 195 

Kftllt/O FuiKiicn [.i«'n#ralQF 5 75 



SHIFT REGISTERS 

MM5O0H Oual25 

MWMMN Dual 21* 2! 

MWSO10N Dutl I2fl 2' 
25l0AOuri ICQ 

2B47Ou*dS0 41 

.33410L4IS0 4! 

335140n9nfO 17' 

2357 0ja.dK. S 
9*03 16j-4J"|f-0 



3347 



74 4* 

'; . :. 
5 93 



CTS DIPS WITCHES 
crsaoe-z 175 ct^3os-7 173 

CT52D6-4 I 75 CT5W&-8- 1 95 
CVS2O6-5 1 75 CTSZfltfl 1 95 
CTSJOfi-B 1 7* CT$3QB'irj 3 95 

CONNECTORS {GOLD) 

0B253 fitfikio 3.T5 

HOM 1 3A 

S4H w.'KbOo. Saia *7» 

22/44 WAY. SA KM 295 

43/65 WW S-T MOT 5 M 

aarpCo S-ltq OannWot •** 4 96 

3GVCOG 4-1 M C^rrvcl« *1 395 



5>1 00 Sound Soar d 

Z'M CfUrHlriacaJ 

WMACPU 

1B,KStal^ HAM 13114) 
32KSialcflAMcail4) . 
HKtorcmfiroai .... 
3701/27 ie EproTl . 
ACPPrctoBA fJM Cinn •< 
WK«V 6600 Prolo 
tocloiaSoi |1 ltol MB 
ACP Ejr«nd*r #/Conn 
13 BW Wothwflo4rd(V.VCl3295 
v-'ViciBoarTjiVWCl 2995 
flSlulMcrh4-ir.Erp*ndabtp: 34 95 

H-5HUCAIIT, .. . 39H 

51 0O)AYl-i9 lOl Sovrtd Bd_3495 
AepEf Soynnl Ed . . 24.95 



S34 91 
44.93 
.J4.93 
29.93 
39.95 
24 95 
34 45 
. 27.95 
. 22 20 
29 93 
1A95 



MONTHLY 
SPECIALS 

+ $100 Wire Wrap 
Connector 
$3.00 each 

+ 2708s 

8 for $30.00 




ACOUSTIC MODEM 



<D* CAT MODEM 
NOW AVAILABLE 

,J 1B ftS2, 



MONITORS 
Sarjo 51 izt* 

Gtmi F*K«*vsf *779 00 
Sanyo 5012 CX 

OAV , 27900 

San>oVM4509 

r WW. 1B9D0 

San»VW43i2 

15 iEWr. 74900 

Sanuoaois 

1 3" Color 429 00 



VERBATIM DISKETTES 

100% CERTIFIED EflRGRFREEil 

a )l TIAHl KIILC H ktlrT UaUI-IIHI V, 

nw ockkmidJi .: i ;:..!■ I 

3H0> 5dH5Ktnrjn5H rlc U1H I 

373'irj '!F«H,jrt icpa *i: S319S 

123 14 '1 Mjvmad Mfnuu-i t»93 

a 4*4 Tl Wf.4 HtflLI lEIUft- laULE USE I 



SOCKET SPECIALS 

14. 16. 13 4 2£Pfn 

SoldsrtaiJ 

12 each 

IPO lor Si? PC 



37761 isiSKiFPti ilrja; k yjjs 

in-'iB >d mm.*-] » *m »-. Kn 

577.1% is Hv Xr4 UamoM ijjl 

a 4| TU[£1 fCULt IrBEl W HE KaUTT V, 

3*941 MStClMdaAIH IWS2 43115 

3M-19 IDWHH UV FVAhKD *M*5 

339-14 11 H» ItM MrMtf t"** 

* 1 wsfliflnaiamTB 

'MWv 1 34A 5-rVf Ctrtr^ D4D tilt 

t»X-H U'HV?5r9t0tr^.rf Sfvi 335 

id*HOt 3*1 CM"- Brtl, J'iS ail 

4QSWQI 3* bM £4«CF THAU f*F4* r 1749 411 

VOUJHE DEALER PRICING. AVAILABLE 

WlT ALSO STOCK BYSA M-CALL 



TEAMS: ui*i choc" UrQ VI$A 
AWEX. CB. cr COO COO i«uirp,; 
25Sdep«,| CharEia Orears ra«ov< 
irtcL^n, o^fU'aliCfl d*<B F^srwonnay 
US FuptJb OnMr bf oiwjnt. mfJ OJ 
TVrX MIH.WUU tlOCO Ahh * 
ciucto mBrjj;ma- «vl snd pton* no 
SWPPlr*5 USA iMHMISf'^ 
2 *m f dj p/ki ade 30c lor Iddr 
tona. 491, For ** KW 70c *&t ho 
lora its FCnE.31 Aoa 10Vi*-t> 
png an^JurvJLrvj CCOlU 65 n'ra 
Hoi r Hp oT..t.« io> lypon Svn* 

■l#ma ILbBKt lO PTKK U« hV4 (B- 

:-•■- z" -- 



HaiiH pi^.ng n%ay >ary i'e--n Man 
C"d*T Wl rM4r«j lti* nr>h[ 10 Kub- 
liiM* mtnulaclura' 



RET AIL STORES OPE N M0N-3AT 



. SikJdh. CA 9*111 a- J*0*lj "Mfi JOUTi 



_ox 1 7329 Irvine, Calif. 9271 3 
Direct Order Lines: (714) 558-8813 
(800} 854-8230 or (800) 854-8241 



CIRCLE 3 ON FREE INFORMATION CARD 



FOB INTERNATIONAL ORDERS: 
1310 E. Edingei imj 953-0604 

Sama Ana. CA9270S rwx jiu- -.<.-- ir...- 
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RETAIL STORES OPEN MON-SAT 

#1. UlO Q f Ediiirji! SjnKAnj CA^'ii.. 6 

STTDHE'2: 342 W fnmbl* flfrvd. 5*n Jaw, <CA Q!il J'« *i 



ADmNCED 

COMPUTER 
QDUCTS 



BECK MAM 

Digital Multimeters 

«aH z"<-ii n wi* : - t* '■]•:■* 1 1 : m i > an* 
it IV, kjun 7 wrjr; 2 3 r«^n pa bli\ Vic 

U v >h* liCn 3Qfi ik a a is foe wpBj « # 






DC-KH D4iIimC Cvyfl Cam 

AF221 RP pvetH 
Cl-231 ACCi,-^iti-Tvn 
OL-241 MtuitTHlltUK'r 
TL-243 Bobi ■■ e i' L44dt 



VISTA COMPUTER CO. 

Double- Density Eight-Inch 
Floppy Disk Controller A& 

FEATUB3S; ^ 

High vpcea DMA Irjnilor Df dft|a 

f 1 mucrosecflna.'ltiyi*) 

COmptotfl aocumtn 1 4 1 1 o n provided 
■ ndudes ttieory el operBlrwi, lauft* code 
1c 00S »nhinc*menl ijlJlil^i}, Khemalit* 
and d likelier 
*Use!4 All ilnndafd Apple DOS cernmanda 
[OPEN. CATALOG. LOCK DELETE LOAD 
. trie ; ExcepL lor FNjT wMch ha^ aeon 
mpttptti tnti *fth*nc*d *n « vuti lorm*- 
rOulinn 

• Campal ibl* w»l h Apple DOS 3 ? -'3 -2 Pascal 
1 1 and CPU 2 2 [wilh Ihe 2,80 

foil C8rd bvMtcfotollf 

i Inlcrlacet to 811 SnuO«r|/ANlSI ilandird 
cignt-mch riappy dak dnvei 

*2KnG PfiOW ccniajnj auiob&ai lunctioma: 
j.r.3 III eigM-mch lloppy diri^tr co04 
eucnfringi compl*^ memory uttrje map 
compaUbiii ty wilh Apple- DOS 3 2/3 3 

• I2& flays porta and labor ttirarvLy 



tS^3SC0HT1H|FHTAL SPECIALTIES 

MbM LH'l A b-cnannef Lege Mor.:sr 53500 
WdUtl LegcUontv 3000 

■*W l*-J IW MjftBi 14,'tg 

■U-L08 100 UHt ParUttt frfrjjrixy Carter 

14900 
UM Lf-1 D^Cil Looc PtEOr 5000 

IfcHM LP-I EiWDiny LtrjG PYMk 2300 

bM LM Hijft Speed Looc Prate TV 00 

W ltl-1 Ldoc Praae KM 2195 

hM LTE-1 . LTC-I Lagcal AnUyw Km 220^50 




Proi'o Clips 



PmChp 

ifi.pjiCNp PC-It- 

j4-p.ii Cie P&24 

40-l^Cip PC-40 



^1 



Proto Boards 

0;i.i i'-t:-'-< 51 r» 

09 16D0 1 PB-M1 BTOO 

01 3KB P8-20JA 149CO 

&3 7SOT P0-2Q1A Kh 12B0Q 

iM 43M 



SEMICONDUCTORS , 



frSpHd Send W3 
Ciwvka Pwap |. 
ApoKidh l> Ftmiare 
ApsleCJCClc 
liurd S-10 Syiiem 
Intra E-lO Coniitjier 
AIT UulK &yr.|hc-n.rcr 
'■5 Ci- At.i-dq Input 
2 Ch Analog CuipuL 
ll-Kry KtwJd 
Vst-Cafe: 



• Apple II 48K 
Apple® II Plus 

DISK SYSTEM SPECIAL 

Apole II Plus w/48K Supermod Video iModulalor 

Disk II w/Coni roil e 'Integer Based ROM Card. 

CALL FOR PRICES 

SlWM 0563 De-ScCKr £>90O 

1»» Aa* Gnehcs Tjc*fl 
DC Hiyei 



J6900 

ITO« OEftir 

?69-S5 f**K*. LJnn SyKfm 



259 95 
16495 



PawHdPrrnw Cart 
BuIineiiSc'liWEPkg 



11995 Corwj 10 Wftjifrfis Dfh* 



165 00 

lis eg 

&230O 



4G2&0Q Casrwi 



irir^rr R0.M Cart 

PfEtflOlf 

Mift MOUUtti 

CalkHU 

1 6V Utv** to 

DKkiii> Pim. 

B r ■,^o, Crr.1l .-*!£! 
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CALL FOR PRICES 

- AppJo 111 Opiiofl A: Apple II WK . ' L «i An /v * 

InromiBHiOn Anaityjl Pjfclyjoo • *W'« H [ Op1«n Q S^tme- 43. 

12-fliWMDnitDf Option A Plu^ Dnh II tar Apple II 

* Aw» M1 Optmn a Sama a* S-letfype. TherruaJ Rrmief 

Opl .on A Pi ut D. il. 1 1 ror • To jubsi irunr 1 28K Apefe II I tcr 

ApplalM KKAppfelN.. 




NEW APPLE PRODUCTS 

> ■a*pl( F<ur - Cum ewnnal 

ifHtH^-t OraTTrt w«.fcalr *» *0* W33 
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• -uickhuooeu- - o c **m 131 9 » 
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■**» ■■ ■ .*1»«( • Jtt ECirt h $p«M sVftwH mm 

NEW APPLE SOFTWARE 
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IW£OFTC*RO J3M00 



MOUNTAIN COMPUTER 
IXMNUON OUUSW 



S6W.0O 



A ATARI 800 & 400 

Personal Computer System 



ATARI 800 
ATARI 400 



$799.00 
$449.00 



DIGITALKER 

Speech Synthesis System 





ATARI BOO Includvt : Computer Console, BASIC Lang. Cartridge. BASIC 
Languege Prog ramming Manual. 800 Operator's Manual w/ttotebook, 

16K RAM Module, Power Supply, TV Switch Box. 




narrALKEP,^ rjriooo. ••#) dhMim 

board thai -with ju*t a weeAer md ■ 



"""""^ $485.00 

OlCrTAl>.E H * DT1WC. Ch * Mtfw Ridding 

a National $95.00 

Samkxnductor 




SINGLE BOARD COMPUTER SELECTION GUIDE 



■UU PHCE114I ilCPMIU LlCklUU IUU 

DCHSDi •SkUKii'toUi hs M h , A 5C.SAC1P0 

stu 1 *m: :m« HonH aim 33 

I» 40900 H-A Cee«KV* 
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Texas Instruments 
99/4 personal computer 

Supartot Cdpc, Musjc. Sound & Gj aph i« - 
& a Poworlul E^c^tiod Basic- All BuilHn. 
Mawl Spscipl T.V. 
Adaplfrr leils you u£B 
your ejtiiUno TV, set 
as ■ campuloT<J«spt»ir. 





P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



CIRCLE 3 ON FREE INFORMATION CARD 



wnrai. 
INTELLIV1SION 

ACP LOW PRICE 

$259.95 

GAME CARTRIDGES 
lASIIUi *KOT 

rwnui Amtrha 
wrraajfE mncmass 

Hvkfl f&AH'.W 

eOii CHKI3K 

BCCU iMtii 

balU lUTuriia 

aoms hcigwuayi 

■MUM mOUf^H 



DRIVER'S LICENSE ■ OR MAJOH CHEDlT CARD 
* ISBEQUIREPONALLCHEC^S lAONET OBOfcTfl 
OR CASHIER CHECK WILL FACILITATE THE 
SHIPMENT OF YOUR PURCHASE 
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CB RADIO 



GET more CB channels and range) Frequency 
expanders, boosters, speech processors, Inter- 
ference filters, VOX, how-to books, plans. Cata- 
log $2. CB CITV, Box 3 1500 RE, Phoenix, AZ 
85046 



CABLE TV EQUIPMENT 

100 brand new Philips cable TV converters/VCR 
programmers. $3560 (US funds). Prepaid to your 
door. Sample $48. BIRNBOM, 3655 Rldgewood, 
Suite 103, Montreal, Canada H3V 1B4 (phone 
514-739-0614) USA Inquiries 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals Ideal 
home business Write today for facts' 
Post card will do. Barta-RE-O, Box 248, 
Walnut Creek, CA 94597. 



FOR SALE 



COMPLETE line of microwave television con- 
verters and accessories to suit your needs. Con- 
verters have a one year warranty backed by a 3 
year reputation. Call or write for complete specifi- 
cations and pricing. Dealer inquiries invited. 
TRITON MARKETING, 1933 Rockaway Parkway, 
Brooklyn, NY 11236(212)531-9004 

RF power transistors — tubes — special parts for 
"ham" linears. MRF454 $17.00, MRF455A 
$14.00, 8950 $9.00, 6LF6 $5.50, catalog and 
cross-reference help available. COD— Visa/ MC. 
WESTCOM 1320 Grand. San Marcos. CA 92069. 
(714) 744-0728 



MJLAZING NEW TRAILS IN 
ELECTRONICS SINCE 1949 



RESTORE old radios or TV's to operating condi- 
tion! Tired of searching for servicing information? 
Sams library of manufacturer's data for old 
radios dates to 1920. Photofact 1981 Index lists 
available service data for over 1 10,000 TV's. Auto 
Radios, CB's, and more. Send $2.50 plus 50* 
shipping to: HOWARD W. SAMS CO., Dept 
X010S, 4300 W. 62nd St. Indianapolis, IN 46268. 

ELECTRONIC telephone ringer replaces harsh 
bells with electronic tone at half ringer equivalen- 
cy! FCC approved, $14.50. CONSUMERS TELE- 
PHONE, 69-A Smith Street, Glen Head, NY 
11545 

MICROWAVE television! Complete systems and 
new publication available. Informative catalog 
on microwave and other television products 
$2.00 (refundable). ABEX, P.O. Box 26601-RM, 
San Francisco, C A 94126 

SUBSCRIPTION TV. Complete 2300 MHz micro- 
wave antenna system. 18 Inch dish, probe type 
unit. Six month warranty, $279.95. Detailed 
plans, $9.95, refundable towards antenna pur- 
chase. Program guide and parts also available. 
DYNACOMP ELECTRONICS, Dept. AMA, POB 
4181, Scottsdale, AZ 85258 (602) 941-9395 



RESISTORS y.W, V.W 5% carbon films 3* ea. No 
minimum*. 1% metal films. Send for details. Bulk 
pricing available. JR INDUSTRIES, 5834-C Swan- 
Creek. Toledo. OH 43614 




WRITE FOR 



McGEE'S 



SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

Tel.: 1 (616) 842 5092 
1901 MCGEE STREET KANSAS CITY, MO, 64108 



RECONDITIONED test equipment. $1,00 for cat- 
alog-JAMES WALTER TEST EQUIPMENT, 
2697 Nickel, San Pablo, CA 94806 

ANTIQUE Radio Services complete catalog send 
2 stamps to ARS, 646 Kenilworth Terrace, Kenlt- 
worth, IL 60043 

FREE speaker catalog! Woofers, mids, tweeters, 
hardware, crossovers, grille cloth, plans, kits, 
Information, much more. Discount prices. UNI- 
VERSAL SOUND, Dept. RE, 2253 Ringiing Blvd.. 
Sarasota. FL 33577, (813) 953-5383 

MICROWAVE receiving systems. Kits or pre- 
built. Microwave antenna plans, three different 
designs $5. Inquiries or Visa. Mastercard Orders 
call (509) 448-8818. BETA DESIGN GROUP, POB 
164. Airway Heights, WA 99001 

1 BPI, 3000C. distortion analyzer and 1 leader 
LFM-39A wow and flutter meter. Excellent condi- 
tion. FINK LEA'S, 223 S, McQueen St., Florence, 
SC 29501 (803) 662-2526 

PICTURE tube rebuilding equipment — we sell 
and buy new and used equipment. Free training. 
ATOL TELEVISION, 6425 Irving Park, Chicago. IL 
60634, Phone 312-545-6667 _^_ 

2150 megahertz downoonverters $99,95 up, as- 
sembled. Details for SASE. GW ELECTRONICS, 
POB 688, Greenwood, IN 46142 

TELEPHONE or office bugged? Latest detection 
equipment finds out fast. Free literature. CLIF- 
TON, Box 220-M, Miami. FL 33168 

MICROWAVE receiver for MDS TV complete and 
ready to install 24 db gain; $250. ALEX, (215) 
568-4264 

OSCILLOSCOPES, test equipment, new and re- 
conditioned guaranteed. LI. delivery available. 
LI. OSCILLOSCOPES, (516) 277-4232 

CABLE TV converters $39.95. Incredible 96 page 
catalog free. ETCO, Box 762, Pittsburgh, NY 
12901 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-F, Skokie, IL 60077 
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I F*R*UEL_^|„„ 
CUD nn 

I INTEGER w * 

UN 

lirrfEii 425N 

P1ITI _^t 

I0IKD Z5." 



W/PURCHASE OF 
APPLE RECEIVE 
SPECIAL PRICING: 

BASE II PlIIIER — Hn» 

DISKIIi/eiH.— '59S« 
DISK II »/l Mil.— U95.K 
SUP'R'MDD II - 
MOIETOR-.B&W 

ir-12HHi. — ')Z5*T;* 
INTEGER BISIC 

CUD— -~tl.6SH 



video 

Ff29^B 

IF 'BLACK tWHI IE 



.ACK& WHITE 
LOW COST VIDEO 

mow ion 




*355:°o 13 



Green Phos 
12 inch. 

$15500 




*82.50 




1241 



New for the 



fcvr iui tins ^ 

APPIE *** 



MICROSOFT 

16KRAM 
CARD 

*1 59.95 



5712 




V 






%145°° *155°o 

DtMcricrilon 

TrwRft' 232CC<vnpalRM Ql0UTTrviff«f 
&t*l(Gh il3<H.gnrd Eg i*ilch nodtmi 
b«IW*«nPrDn1«ndLVOcflS9ef|j All 24 puisaT 
lhccann*ctcvi<t}wiich«d mi^Pm 1 --red 
!& pound 
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IwqOftPORATED 



MSM5S32 MICROPROCESSOR REAL-TIME 
CLOCK/CALENDAR 



GENERAL DESCRIPTION 



H<X*1 &., V M(» VII • 



t* 



■.l-tpfeHmfll to 



*745 



FEATURES 
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1981 

LC. Master 
^5^95^ 



IC SOCKETS 
8 PIN 10/1.20 



VI 

16. 

18 

20 

22 

24 

28 

40 



W/ 1.40 
»/ 1.80 
10/ 1.90 
IO/ 2. 80 
10/2.80 
10/2.80 
10/3.80 
10/4.75 




SK» MEMORY BOARD 
CTrTTI 



\lfc^^^*t« W1LEG 
w ATllIEt 



|r*t*c ommtr^tt* 

I J t| ut* *m t*0*r »i«*r 

(ii iff* r*n*o«o 

1 <0 9*>iU. S"AA«4*&» 

m*t optmtpok 



*269. 




IQ12I 

-~ —*689. 



VISICALC: 
Apple _*129. 

Atari ->I54. 



Logic Probe Kit 

L $1795 



Cimplltl, liLY-LD- 

Fnllaw InitruEliaht 

h»lp m«h, I hi I a 

un-mglii ctcapBet 



BUY 5 FOR *16 .15 each 



MICROWAVE yagi antenna for MDS complete 
with hardware, type N connector $49.95. SIGNAL 
ELECTRONICS. 4027 18th Avenue, Brooklyn, NY 
11219 

MICROWAVE TV antenna. MDS designed yagi. 
18 dB gain $39.95. Details, plans and tech. data 
for same $3.00. BETA DESIGN GROUP, POB 
164, Airway Heights, WA 99001 



Colleges shouldn't have 

to choose between 

lighting their buildings 

and enlightening their 

students. 



Electronic Design Lab ca-18 

Save money, lime, and trouble wild ado sVgn lats! 

• Two EXP300 breadboards • Sloping metal cabinet 

• Variable squaro wave generator 5Hz-20Xhi 

• T.T l.anoC.M.O S outputs 

• Power supplies tixes 5V- Vi amp output variable dual track- 
ing regulator 0-15V± . current ± 200M .A . atl supplies 
short circuit prrjol, noisoand ripples less than 20M V. 

• Four logic level indicators ■ Four data switches 

• Excellent lor schools teaching electronics. slurJenis. 
hobbyists, engineers and technicians. For lesting, proto- 
types, fflodilicatinns. circuil changes. lOeas and testing 
I.C/s 

Wnletota FREE brochure Complete design lab S99 95 

hit only J39. 95 Shipping and handling (U PS t$5fJ0 
We will ship c.o.O. 

CASCADE LABS, 1361 Sunny Shore Drive 
Camano Island. Washington 98292 ■ (ait) 317-091! 



—Thomas Edison 
Inventor 



Today, colleges all across America 
are being hurt by inflation. 

So please give generously to the 
college of your choice. The money 
you give will make everyone's 
future brighter. 

Help! Give to the college 
of your choice. 



Red Cross: Ready for a new century. 
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V ri ttvfl J!%J "^ Admniinj Council 



SIMPLE SIMON 
PART KITS 



SPECIAL FOR JULY!! 

MITSUMI UHF TUNER 

OVER STOCKED 

REG. SJ*9S 

SALE PRfCE SI 9.95 



1 VTl-SW Vjfactar UhF lunar modir UES-AHF $ifl » 

2 CBi-SW Pnrvttd ctguiI DQanj pnjndrHl-Kl SitUS 

3 TPr-SW PCS potcnliOrTwtir l-JOIC Mi 1 5-1 OK (7 pen SS« 

4 Ffi3!i-SW B«tarar M 1/4W «• r;*rbon *ilm fS9 pen SJ «5 

5 PTT-3W Po*ar TransformsT pn-TITVAC iac-24VAC 

D PPj-Sw Panei-nioyil poianLiDtiMrters A KrwEni 1-iK B-lap«f 

& 1-lQK w/sw $5.95 
7 SS14-&W iC's |T OL5I drodoi tl ■■ I rcguUiom 17 pal A haaE 

sink (l ■«> ES95 

fl CEft-SW ElBCErolftiC CJMCiCQT kil |9 •■ I Si 95 

51 CQ3-SW Canmic die capacilpm M- WV j33 pen ST 95 

10 C1-SW V«rLi6l»«rpmielFimffltr cW4C*tO« 5%5 pF 

IB pel* 55 95 

1 1 L4-£W Co." k>: 2 •■ tB»H 1 *3 H*N .ittru cran cm pnt- 

wrjvnu ind 1 *t tjr-tj Aurrfti lerrjd crjra -will fc li 
*?6 wi>e 5$ CO 

1? ICS-5W IC SCtkcts lm mliy SfllfJOfliUi 5 » fl-p-n 1 J di 

1 4-pin 511.95 
13. SR-SW SpuUffr ft onc'gsu"* W«lh prrj. Du nch*d dptkbogfO 

14 M1SC MibgpI IflrKpouni kit mclurdai hathva^ff 6-3? & 4-32 

straws twin w>ra ant nrmin«J3 QPDT awileh 
iuwhordar sic S3 95 
Whflf. ardering all Hams 1 1hrw 14 lorai pnea n SU9S5 




COAX 
F-5S 

Ml-F 



Vagi arcfrrnn* 7 iUfflW! J55E Cfiannrrlj 42-54 

11 & dB fjfiin S3 55 

75S(gObs cabl* HS.'SBU— Tlepor loot 

C-Oa.* connoctora ?0c vl 

Stwciai UHF 75-3000 rnaiertirva Eranarprrrwr St 45 

Indoor VHF-UHIF aniunna ampMmr 3C00in-ouE 

todaonn 51995 

Mm ardor amounE n 5(55iS add io*fc shijjp-ng A 

tiarHalmg Over £40 a rjg i». ihijip.rg a, r>«ro;inij 

Call', itiidotri add 1 0** For lalas la> Citilog: 

send Si 00 

Simple Simon Elvctrenic Kiti 
I IfiSC S Hawtriprn* Blyd 
Ha.w1lhidfna Cihf 9DJS0 

Visfl.-Ma3tefch.Bfge OK. Telephone 213-675-2335 



OWER 
JPPLY 

)DEL 
CP198 

it— 110/125v 
>ut-^5vdc 

Gamps 
29.95 

price avail. 

PSON 
HX-80 

>60.oo 

>LE 

ITERFACE 

& CABLE 

*1 10.oo 



MISC. 




2102 




450NS 


1.20 


8038 


235 


NE555 


.27 


AY5-1013A 


4.50 


1488 


1.25 


1489 


1.25 


8T26 


1.30 


8T28 


1.30 


8212 


2.95 


8216 


295 


IS410SCR 


.95 


IT410TRIAC 


.95 


7905 


.85 


7908 


.85 


7915 


.85 


7918 


.85 


7805 


.85 


7806 


.85 


7808 


.85 


7812 


.85 


MC1330A1P 


1.60 


MC1350P 


1.15 


MC1358P 


1.50 


LM380 


1.20 


LM565N 


.95 


LM741 


.25 


MC1458P 


.55 


LM720 


.30 



ATARI® 800™ 
COMPUTER SYSTEM 

400£»JUtl[8K— -UI9.00 

sua ctefuiir M— tm.oo 
IBOO COMPUTER 

bestA^9S9.» 

ATARI PERIPHERALS 

Pi in In (Wi) *,15.00 Frlilifte') '31S.00 




Recorder '65.00 
lntiili[((sMj) s l, l 5.00 
rtlll«_ »0.IJJ_ 



Disk Drill '5 65. DO, 
Mo«i '165.00 

Hf slicks 'II. Mi 



Star Raiders '4J.0O 
Sptci Imiltri f ir.M 
[km '32.00 
Kiiglii ti;.0B 
Hmgiirt '12.00 
OliEkjiik '1Z.0O 



istiiblii Elllii 
Music Cinpissr 
Milling List 
IV Switch Bn 

IGK HAM 

8K RIM 



-Stt.. * 



64900 
E^k==^- ba «2.iiic 




Apple Expansion Kit 
16K Memory Add -On 
Includes Instructions 
$19.50 



TRS80 

16K Add-On 

Instructions & 

Dip Switches 

$25.95 



E PROMS/RAM'S 



2716 7.25C.1 

5V 450NS 



2708 

450NS 4.25ea 



24.&Ciea 4 ior 



300NS 3-OOea 8 tor 17.50 
200 NS 3.75 ea 8 lor 19.50 



21 ML 300NS 3.50ta 4 lor 1375 
200 NS 3 75 e a 4 lor 14.25 




8 tor 6.50ea 



3 lor 4.0C»a 
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-< 



89 



^ lOOW CLASS A 

POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes Mils 
unit unique in its class. Crystal clear, 100 watts 
power output will salisfy trie most picky tans. A per- 
fect combination with the TA-1G2Q low T.1.M, ste- 
reo pre- amp. 
Specifications: 

• Oulpul power: tOOW RMS into 8-ohm 
~5W RMS into 4-pltrn 



• Frequency response: 10Hz ■ 
" T.H.D.: less Irian 0.008% 



100 KH; 



• S.'N ratio, better Irian 80dB 

• Input sensitivity. IV max. 

• Power supply ±A0V £ 5 amp 

• One channel 



TA-1000 KIT 
551.95 



transformer 
SIB.UO net 



REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

Uses UA723 I.C. and 2N3055 power transistor as 
regulator. Output voltages can be adjusted Irom O-30V 
at an internal resistance of less than 0.005 ohm; ripple 
and noise less than I MV: with built on board LED and 
audible overload indicator. Kit comes with PC. board; all 
electronic components, transformer; connectors; 2 panel 
meters lor voltage and amp; a prolessionai look melal 
cabinet and instructions. 

Model TR-88A OH 5VO.C, 3 amp 
Model TR-88B 0-30V D.C. 2 amp 



$59.50 
per kit 




WHISTLE ACTIVATED 
SWITCH BOARD 

All boards are pre-assembied and tested. Your whistle lo 
ils FET condenser microphone from a distance, as far as 
30 teat away (sensitivity can be easily adjusted) will 
(urn the switch on. Ihen latched you whistle lo il again 
then it lums oil. Ideal for remote control toys, electrical 
appliance such as lights, cotfee pots. TV, Hi-Fi, radio or 
other projects. Unit works on 9V D.C. 
j(4^ ttflMH 

Maul' «il miti 968 

£4.50 each 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

1\ Specification: 
%\ Sensitivity: — 65dB ± 3db 
»\ FEQ. Response: 50 Hz 8 KHz 
^|V ^^^ Output Impedance: 1K ohm max. 
^■B Polar Pattern: Omni-rJireclional 
■W Power Supply: 1.5V 10V D.C 
^^ Sound Pressure Level: Max. 120dB 
EM4RP S2.50 ea. or 2 for W.5u 



NEW MARK III 

9 Steps 4 Colors 

LED VU 

Stereo level indicator kit with arc -shape display 
panel!!! This Mark III LED level indicator is a new 
design PC board with an arc-shape 4 colors LEO dis- 
play (change color from red. yellow, green and Ihe 
peak output Indicated by rose). The power range is 
very large, from -30dB to +5<fB. The Mark til in- 
dicator is applicable to 1 watt - 200 watts amplifier 
operating voltage Is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output I 
IN KIT FOAM S18.50 



2 WATT AUDIO AMP 

Pre assembled units. All you need is lo hook up Ihe 
speaker and the volume control. Supply vol I age from 9^ 
15V D.C. measures only 2" x 314", making il good for 
portable or discrete applications. Comes with hook up 
data. 



BUY 2 FOR 
$4.99 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 36 4- 
color LED (15 per channel] to indicate the sound 
level output of your amplifier from — 36dB ** +3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is 6" 
12V D.C. with THG on board input sensitivity con- 
trols. This unit can work with any amplifier from 1W 
(0 200W! 

Kit Includes 70 pes. driver transistors, 38 pes. 
matched 4-color LED, all other electronic compon- 
ents, PC board and front panel. 



MARK IV KIT $31.50 





MARK V 1 5 STEPS 

LED POWER OUTPUT 

INDICATOR KIT 



All (unctions same as Mark IV bui this Is with heavy duty 
aluminum Iront plate and case. Can be easily slot into the 
front panel ol your auto, I nick or boat. Operates on 12VDC. 




141,50 EACH KIT 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 88B R FEATURES 

3- Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable Illumination maintain In a 
standard level even the battery supply 
drops to a certain low voltage. 
■ 9" 6W cool/daylight miniature fluores- 
cent tube. 
■ I x 1.5V UM-1 (size D) dry cell batten, 
* Easy sliding door for changing batteries. 
„.,.,.■ Slainless retleetor with wide angle in- 
iiu.nut* creasing lumination of Ihe lantern. 



30 W + 30W STEREO 
HYBRID AMPLIFIER KIT 

Kit includes t PC SANVC STK-043 slereo power amp. IC 
LMI458aspreamp.allolhereleclromcparls,PCBoard, 
all control pots and special heal sink for hybrid Power 
Iranslormer not included. 
II produces ultra hi-h 
output up to60 walls (30 
walls per channel) yet 
gives out less thanO.ita 
total harmonic distortion 
between 100MHz and 

S3Z.50 ,0KHZ 




5W AUDIO AMP KIT 

2 LM 330 with Volume Control 
■J Power Suply 5 18V DC 
ONLY 55,00 EACH 




TWO IN ONE PANEL METER 
D.C. VOLTAGE 

Qt AND AMP IN ONE 
D.C. Voils reads 0-50 
i, . ■ D.C. Amp reads 0-3 
Meter case made ol black plastic 
wills a white scale plate and 
? glass window. 

#ST-680 $12.50 EACH 



\gzm o.s led mu 

ALARM CLOCK MODULE 

ASSEMBLED! NOT A KIT! 

Features: • 4 digits 0.5" LED Displays • 12 hours 
real time format * 24 hours alarm audio output 
• 59 miti. countdown timer • 10 min. snoo2e control. 
ONLY 57.00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
12.511 




All brand new lop quality 
plastic cases, originally de 
signed lor Cubo clocks. Case 
comes with top and bottom 
cover with a detachable front 
red filler for LED readouts. 
This can be used for many 
projects such as LEO CLOCK. 
r VU METER. LIGHT BOX, FREQ. 
~^B HPT-* COUNTER. ETC 
iVi " ~^S~ ly 3 Attractive Colors 

(white, lime green or orange) 

BUY 3 FOR ONLY $2.50 




TV GAME BOARD 

PLAYS4 GAMES; TENNIS; HOCKEY; HANDBALL 

AND JAI-ALAI. 
All boards complete with all parts ready lo play. Requires 
GC size batteries and a small speaker lor sound effects. 
The boards were surplus from a famous game ma mi la c- 
turer They will play on all OS slandard black and while 
or color TV sels. 

Regular price for these games were $39.50 each 
OUR PRICE ONLY $6.50 EACH 

TENNIS JAI-ALAI 




HOCKEY HANDBALL 



MULTI-FINS HEAT SINK 



Ideal lor high power output. 
Holes predrilled for 1 lo 3 
transistor. Made of aluminum 
3- with ten radiating fins. 




Z FOR $4.50 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

Tier model WEM-16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 88-108MH2 with 3 transis- 
tor circuits and an omni-directicnal electric conden- 
ser. Element built-in plastic tube type case: mike is 
6V«" long. With a standard FM radio, can be heard 
anywhere on a one- acre lot; sound quality was 
judged very good. 

S16.B0 



FOR 'BOX' BUILDERS 

Pre-Orilled PC Board tn.SO 

Tolriod Colls (Set of 4) $ 3.30 

Multi Turn Trim-Pots I OK ohm % 2.50 

Trimmer Capacilor 6-35pF % 0.60 

MC1358 t £.50 RC1-158 I 1.00 

MCI350 t Z.00 LM380 ! 1.80 

MC1330 t S.S0 LM340T-15 t 1.10 

NES6S I 2.S0 

We also have transformer, capacitors set. resistors 
sel antenna transformer Please call for price. 



LCD CLOCK MODULE! 

0.5" LCD 4 digits display • X'tal controlled cir- 
cuits ■ D.C. powered (1.5V battery) ■ 12 hr. or 24 hr. 
display ■ 24 hr, alarm set ■ 80 min. countdown timer 
• On board dual back-up lights • Dual lime jane dis- 
play • Stop watch [unction. 

NIC1Z00 (12 hr) 01 SALE 
NICZ40D fZ4 hr) SIC.90 EACH 



SANYO UHF 
VAR ACTOR TUNER 

For UHF CH 14 -—83 
Tuning voltaoe + tV^+ 28V/D.C. Input impedance 75 
OH M. I.F. band width 7^1 6 MHZ. Noise figure 1 1.5 dB 
MAX. Sue 2%" X 1W" X K". Supply voltage 15V DC. 
Sound I.F. =- 56.0 MHZ. Video IF. -= 62,5 MHZ 



All units are brand new 
from Sanyo 
MODEL 115-B-405A 
13500 EACH 




90 
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FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lighls up 8 -—15 Watt Fluo- 
rescent Light Tubes. Ideal 
tor camper, outdoor, aulo or 
boat. Kit includes high volt- 
age coil, power transistor, 
heat sink, all older electro - 
With Cast Only nio parts and PC Board, light 
SB. SO Per Kit tube not included! 




SUPER FM WIRELESS 

MIC KIT — MARK III 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (88- 
120 MHz) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes wilh the kit. 
allows you to pick up any sound 
within 15 ft. away! Kit Includes all 
FMC-105 electronic parls, DSC coils, and P.C 
Sit. 89 PER KIT Board. Power supply 9V B.C. 






PRESS-ALIGHT SELF 
GENERATED FLASHLIGHT 

EXCLUSIVE! ! S3.95 ei Never worry about battery. 

because it has none! Easy 

to carry in pocket and handy 

to use. Ideal for emergency 

light. It generates its own 

electricity by squeezing grip 

lever. Put one in your car. 

boat, camper or home You 

may need il some time! 



_-, v Model F-179 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut ott when circuit is shorted 
or over load to protect your 
amplifier as well as your 
speakers. A must for OCL 
circuits 

KIT FORM 
$8.75 EA. 




'FISHER" 30 WATT 
STEREO AMP 



(W mP wi'h PC Board. Power supply ± 
16V DC (nut included). Power 
Super Buy band with (KF 1% ± 3dB). Volt- 

Only S18 50 a 9 e 8 ain 33tiB - JOrte " 20 ^ H? 



MAINAMP[15Wx2) 

Kit Includes 2 pes. Fisher PA 

301 Hybrid IC att electronic parts 



SPACE WAR SOUND 
GENERATOR BOARD 

i/-"i Brand new preassembled module 

" ■ ■ m - lor a toy laclory. The board gives 
out 6 different selectable space 
sound with LED light eflect, Sounds 
include UFO take-off. space gun blast, wave, and space 
chime. 7 LEO on the board wilt work wilh the sound, 
Requires 9V battery lo operate. Speaker not included. 
SPECIAL 13.18 EACH SPEAKER J1.Z5 EACH 



§ 



ELECTRONIC PIEZO 
BEEP BUZZER 

Unique surplus '/•" Dia. piezo ceramic 
■*^~\ disc an circuit hoard gives a dislinct 
_,(J[ high Ireq buzz. Unit conlains an LC, 2 
D caps, 6 resistors and Is already preas- 
sembled. Requires 9V battery lo operate. 
SPECIAL 2 FOR UM 



2 BIT COUNTER, WARBLE 
PULSE ALARM BOARD 

This new assembly easily converts 

lo a counter, slop watch, warble 

and pulse alarm generator by add- 

■ ing a lew components. We supply 

1 the data and typical applications. 

Requires 9V battery lo operate. 

SPECIAL 2 FOR SI. 99 




AUDIO OUTPUT dB METER 



Meier made ol clear plastic 
with a Silver white face plate. 
Scale reads Iron -20 +3dB. 
Meier also comes with an 
internal dial light. 
MODEL; 6F-3 
$6.50 EACH 




BATTERIES 

PKrTIO.08 i J ,_. NICKEL CADMIUM 

2PKS/$19.00 y^__\ J~ -~£ BATTEBY 

U.LUSTHATEO ^^"~~~*~^_ ffw) '* CK 

LESS COVER ~-J& 'D 1 SIZE 

Output: 3.6 Villi % 3 *mi/Hnr, Consists ol lhr» eicli, 
t 2 Voll "O" sin NickEl Cadmium Cells stacker! ntd pljsiic 
rilm encapsulated Tibs are provided pi each end lot tiec- 
Uical connections The Individual ciirs can Pe cut apart II 
desired. Baled" richarQl ralp is 30 mA. 14-1G hours. Size: 
I Vt" dia. t 7" long. New, Shag, Wt. each pack. 1 lb. 






9V RECHARGEABLE 

NI-CD BATTERY 

Replace all 006P type 9V batlery 

Model: GC9 

BRAND MEW USD EACH 



NI-CD BATTERY SALE 

1 2V Pack 450 MZ/H R Size 3" x 1 " x 2" 
H.00 PER PACK 

4 AA Pack 450 MA/HR 
13.50 PER PACK 

All above batteries are used but late date 
code and we guarantee lo take back all baJ ones lor exchange 




GELCELL6V9AMP/HR 
SEALED LEAD ACID 
., RECHARGEABLE 
BATTERY 

Seated consl ruction permits this batlery 



sv 



rr rale 2.1 5 amp max for 1 4- 16 hours. All 
brand new. Limited quantities. Size of 
battery 4Vt"x2V'x m". 
1IB.50IK1 



1 lo be operated in any position. Recharge 



ELECTRONIC PIN BALL 
MACHINE 

That sounds and plays like the 
real thing All units are brand 

newbu! without I he case Func- 
tions of the game include double 
Hipper control, kicker control. 1 ■ 
4 players. 3 speed hall control, 
lilt switch, automatic score, extra 
bonus cave and many more All 
solid stale wilh LED panel, no 
moving parts. Requires 9V bat- 
tery to operate, speaker not 
included. 
A perfect gift lor yourself or friends. 
SPECIAL M.9B EACH 
SPEAKER tUl EACH 




'* 
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ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers. 2 PC Boards 
tor transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot of uses such as 
remote control lor TV. garage door, alarm system or 
counter. Unit operates by 9-12 DC. $13.50 







[SOUND ACTIVATED SWITCH 

A All parts completed on a PC Board 

T>>». SCR will turn on relay, buizer or 

*^Bjt trigger other circuit for 2 - 10 sec. 

^HWk (adjustable). Ideal for use as door 

^^^B alarm, sound controlled toys and 

many other projects. Supply voltage 

9V 6.C. 2 |p, (3. 




TOUCH TONE TYPE 

SLIM TELEPHONE 

KEY PAD 

Weather prool plastic one piece key- 
lops Key numbers from 1-0. All swilcties 
momentary. Open one side not connected 
one side common J3 jjq EACH 



REGULATED DUAL 
VOLTAGE SUPPLY KIT 

±4 30V DC 8O0 MA adjustable, fully regulated 
by Pairchlld 78MG and 79MG voltage regulator LC. 
Kit includes all electro- 
nic parts, filter capaci- 
tors. I.e., heat sinks 
and P.C. board. 
ST2.50 PER KIT 



AA SIZE NI-CD SPECIAL SALE 

RECHABGEABLE BATTERIES 
LIMITED QUANTITY AVAILABLE 

CRYSTAL CONTROLLED 



No FCC license 

requires 
OUR PRICE 

$49.50 

ADDITIONAL 
MIRC0 PHONE 
(TRANSMITTER) 

AVAILABLE 
AT S28.00 EACH 



WIRELESS 

MICROPHONE 

SYSTEM 

Transmitter FET metal flat 3TW1 £ 
KHz response ex tiacontrolied49MHi 
AM 9and tor Cult-tree performance 
100 MWoutpu! (tange approx 14 
mile) lor reliable Img range ua ns- 
missiuii. Powered by a 9V radio 
battery (ixtaded). 
Receiver Extra conlrnHed locks 
on 49 MHz iransmitlei signal. 
With on pane! WJ iraier monitors 
inesgnalslrBigih 
trom ine micro- 
phone Slandard 
phone lack outlet connection to a PA or other phone 
input 9V battery included. This professional set is ideal 
for on slags, in held, church, in house or outdoor use. 




MUR4 WMS-49 



POWER SUPPLY KIT 

D-30V O.C, REGULATED 
Uses UA723 and ZN3055 Rower 
TR output can be adjusted from 
0-30V, Z AMP. Complete with PC JP— f 
board and all electronic parts. 
Translormer tor Power Supply. 0-30 Power Supply 
2 AMP 24V x 2 S8.SD $10.50 each 




FLASHER LED 

Unique design combines a jumbo red LED wilh an IC 
[lasher chip in one package Operates directly Irom 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA. ft"-^_ 

2 lor !2 ZO ' . 

BIPOLAR LED RED/GREEN 

2 colors in one LED, green and red, changes color 
when reverse voltage suoolv. Amazing' 
2 FOR 12. ZD 



ELECTRONIC SWITCH KIT 



CONDENSER TYPE 

Touch On Touch Off 

uses 7473 t.C. and 

12V relay 

S5.5D each 




1 WATT AUDIO AMP 

All parts are pre-assembled on a 

mini PC Board. Supply Voltage 6 

9V O.C. SPECIAL PRICE $1.95 ei. 



£r 



LOW TIM DC STEREO 

PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
frequency response from 0Hz — lQOKHr *0.5d8! 
Added features like lone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 

Specifications; • T.H.O. less than .005% ■ T.I.M. 
less than 005% ■ Frequency response: DC to lOOKHz 
-±0.5dB ■ R1AA deviation: i0.2dB ■ S/N ratio: bet- 
ter than 70dB ■ Sensitivity: Phono 2MV 47K/Aux. 
1O0MV 100K • Output level: 1.3V • Max. output: 15V 

Tone control: bass ±10dB (3 50Hz/Irebte ±10dB 
15H2 - Power supply: ±24T).C. @ 0.5A 

It comes with regulated power supply, all you need 
is a 48V C.T. translormer @ 0."' 
ONLY $44.50 
X'former 
Si. SO 11. 



Kli 



.:-ti! , --.''^i."'i"'''Vi 




A% FORMULA INTERNATIONA!. INC . 

= Si I 1 — l«ll>P>h« AMD HAHBUHfl iHA«4ES 1 Si 

^TJLL^hk d InH^r till AA AnrPhiti lH«l.bF 14D AA Hdrchlll Vj 
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ELECTRONIC KITS FROM HAL-TRONIX 

23Qi| MHZ D°Wli CONVERTERS. TOMES IK OK 
CHANNELS 2 TO 7 OK YOUR OWN HOME T.V. 
HAS FREQUEHCTf RANGE PROM 2000 MltZ TO 
2500 UHZ. EASY TO CONSTRUCT AHD COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUH CASE AKD COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be & dish type 
or coffee can type depending on the 
signal strength in your area. ) 

2304 MOD 1 (Basic Kit) $49,95 

2304 MOD 2 (Basic /Pre-amp) 159.95 
2304 MOD 3 (Hi-Gain Pre-amp) $69.95 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 

AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE, TRANSFORMER. ANTENNA SWITCH AND 
CONNECTORS < Kit) J24.95 

Assembled (34.95 

Slotted Microwave Antenna For Above 

D converters..... $39.95 

******************************** 

PREAMPLIFIERS 
HAL PA-19 — 1.5 rnhito 150 mhi. lSdbgain operates 
on a to 18 vails at lOma, Complete unit $8.95. 
HAL PA-1.4- — Smhzto 1.4 ghz 10 to 12 db gain oper- 
ates on S 10 IS volts at 10m a. Complete unit $12,95. 

(The above units are ideal for receivers, counters, etc.) 



********** 



*********** 



16 LINE Touch tone decoder kitwith 

P,C, BOARD AND PARTS 569.95 

12 LINE Touch tone decoder kit with 

P,C, BOARD AND PARTS ,,,$39.95 

16 LINE Encoder kit, complete with p 

CASE, PAD AND COMPONENTS ....$59.95 

12 LINE Encoder kit, complete wi™ 

CASE, PAD AND COMPONENTS ,,,,$29.95 

MANY, MANY OTHER KITS AVAILABLE 



tind lit ttomp of 5.A.5.E. f en Irrf ofimclon fired ( ly*r on othti 
HAl-IftOfltfc product*. To wtftr by phwl*. 1 -11 3.i»M 7*2 - 



Hal-Tronix 

P,Q< Box -MQ1 
Sc-ythgot*, Ml -4*195 
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Red Cross: 

Ready for a new century. 




A Public Service of This Magazine & The Advertising Council 
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COLOUR MODULATOR 



$24.95 



This video modulator has been designed to 
complement the small home computer . It allows the 
standard colour television to be used as a high 
quality colour video monitor. Uses state of the art 
integrated circuit technology . Direct coupling is 
employed to provide white level compensation in 
the vestigal sideband output. The gain device of the 
LM1889's croma oscillator is used lo buffer, level 
shift, and inverl the Incoming composite colour 
input. The signal then passes to the RF modulator 
where a channel 7 carrier is provided. Requires 12 
volt DC for operation. 



THE BRUTE 300 WATT AMP 

This kit is not recommended for beginners or 
inexperienced constructors. Power output: 200 
watts RMS, B ohms. 310 watts RMS. 4 ohm. Input 
sensitivity; IV for total output. This kit uses all 
standard parts and comes complete with instruc- 
tions and printed Circuit board (mono) (transformer 
required) 100 VCT 5 amps, is available for $51.00 

#167 pi oo p.c. Board $11.25 



ARKON LOGIC PROBE 1 $24.95 

Easy to build Logic Probe kit. A full performance 
logic probe. With it, the logic levels in a digital circuit 
translates into light from the Hi or Lo LED. Pulses as 
narrow as 300 nano seconds are stretched into 
blinks of the pulse LED's. Specs — 300 Kohm imp. 
Power — 30ma at 5 volts, 40ma at 15 volts, 15 volts 
max. Max. Speed — 300 nano seconds 1 .5 MHZ. 
Input Protection — -50 volts DC continuous, 117 
volts AC tor 15 seconds, (case included). 



LED POWER METER $24.95 

Uses the popular LM391 5 display driver. Features 
switch selectable peak or average peak power level 
indication. The front end utilizes precision half wave 
rectification. LED displays Included 30 db (-24 db 
to +3 db) dynamic range. 



LED VU/POWER METER $29.95 

Same as LED power meter but uses NSM series 

display. 

Two types — NSM 3915 — 30 db (-24 do to 

+3 db power} 
— NSM 3816 — 23 db (-20 db to 

-3db VU) 



POWER SUPPLY 



$16.95 



This kit has been designed to satisfy the need for an 
economical power supply. Provides 5 volt DC at 
lamp for TTL projects plus a separate floating power 
supply that is variable from 5 to 35 volt DC at 1 12 
amp for CMOS and other uses 



Spritr certr/rfitf cheque, rnoney order Gt*&* r gQx. Master Cr-argo. American 
Express include expiry dare, card number and signature Add $2 50 tor 
J 00 page catalogue We process only prepaid orders Minimum order 
S1QQQ Add 5°a immumvm S2 QOi tor stopping and handling Ontario 
residents add 7*i,saies tan Alt prices subject to cnange Dealer inquiries 
welcome 



409 QUEEN STREET WEST, TORONTO, ONTARIO CANADA M5V 2A5. TEL. (416) 866-1315 



BE SMART! 

MAKE THE :, 

RIGHT 



CONNECTION! 





JOIN 
OVER 2000 

professional 

electronic 

SERVICE 
DEALERS. 

NATIONAL 

ELECTRONIC 

SERVICE 

DEALERS 

ASSOCIATION 



THE NESDA CONNECTION GIVES: 

1. insurance 

2. 1.6 Bankcard Rates 

3. ServiceShop Magazine 

4. Electronic Service Industry Yearbook 

5. Service Industry Information 

6. Legislative Programs 

7. Advocate for Better Warranty Practices 

8. Business Information 

SEND ME INFORMATION ABOUT 
A GOOD CONNECTION - NESDA 



Send to: NESDA, 2708 West Berry ST 
Fort Worth, TX 76129 

Name 



Address 
City 



_ State. 



_2ip. 



Name of Business 
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Radio Shack is America's Parts Place 

No Minimum Order! No Waiting! Low Prices! 



Low-Priced Precision 
Wire-Wrapping Tool 




Long-Llfe 
Steel Bit 

This balanced 4Vi>" all-melal lool speeds 
wiring of IC projects II strips, wraps, and 
unwraps 30-gauge wire. Includes an easy- 
to-use stripper that stores in the handle. 
276-1570 5.95 



TV RF Modulator Board 




20-Range LCD Multimeter 
7Q95 



16 ! 



30-Gauge 
Kynar..., _ 



Color 



Red 
White 

Blue 



Cat. No 



278-501 
278-502 
278-503 



50-ft 
Spool 



2.39 
2.39 
2.39 



■ Prewired RF Module 

■ Ch. 2 or 3 Output 

Accepts b&w or color video, 30-15,000 Hz 
audio. With Instructions, labeled and drilled 
board, parts list. RF module and antenna 
switch. PARTS EXTRA— all available at Radio 

Shack. 277-122 16.95 

Shown built with recommended parts 



■ 10-Meg Input 

• Automatic 
Zero- Adjust 
& Polarity 




Resistor Packs 




J00-Pfece 

Assortments 



299 
Each 



Great buy — keep a pack on hand! 
The most asked for values. 
'/iW-10%, 271-306 Pkg, 100/2.99 
</<W-5%. 271-308 Pkg. 100/2.99 



Quad BiFET Op-Amp 

i- 13VI\i.S Slew Rate 

TL084C, Low-noise JFET inputs. 
Internally compensated. = 18V 

supply. 14-pin DIP. 

276-1714 2.99 



6-Amp Triacs y^~c\ 

99* 



Law 
As 



For lamp dimmers, heat ele- 
ment control. AC switching 
and more. TO-220 cases. 

200V. 276-1001 99C 

400V. 276-1000 1.19 




Micro Test Clips 
NEW! 449 



1 



Package of 2 



Insulated push-type — ideal for 
testing components on 
crowded hoards. One red, 
one black. 
270-370 Pkg. uf 2/1.49 




12VDC Reed Relay 

Only 990 

OP ST. Encapsulated 
type with PC pins. C 
rated 0-5A at 125VAC. 1 Vta 

Wtx'/isr 275-229 99$ 



Contacts ^^1' 

AH VAi 



Voltage Regulator 



199 



LM317. Adjustable. 

positive. Up to 1 .5A 

output. TO-3 case. 

276-1777 4.99 1.21o37VDC 




DPDT Switch 

34% Off! 



09 



Reg. O 
3.19 £. 



Compact lever- 
type with contacts 
rated 6A at 
125VAC. Mounts 
inWe" hole. 
275-259 Sale 2.09 





Carry Case 
Only fi95 

VI22-153 



Easy-to-read 0.4 '-tall liquid crystal display with 
convenient low-battery and over-range indicators 
Measures up to 5O0VAC in 4 ranges; 10OOVDC 
in 4 ranges; 200 mA AC and DC current in 3 
ranges each; 20 megohms resistance in 6 ranges. 
Size: 6Vix3V«x1*ir Leads and manual included. 
Requires 9 V battery or AC adapter. 22-198 79.95 
AC Adapter. U.L. listed. 273-1431 4.95 



Card Connector 

Was 5.95 




40-Pin. Reusable insulation 
displacement-type mounts at ends or 
along length of ribbon cable. Compati- 
ble with many microcomputers. 
276-1558 Now 4.95 



Quad Timer IC 
20% 
Off! 

Reg. 2,49 Type 558. Four type 

Inn 555 timers in a single 
« 16-pin DIP. 
276-1742 . . Sale 1.99 



ier IC^^^ 



Metal-Film 
Capacitors 

Low As /J ^\ 

39* UM 

Each I 

250WVDC. Aluminum deposited 
mylar for ultra-low leakage, Epoxy 
dipped for stability. 



V-F 


Cat. No. 


Each 


.01 


272-1051 


.39 


.047 


272-1052 


.49 


.1 


272-1053 


.59 


.22 


272-1058 


.69 


.47 


272-1054 


.79 


1.0 


272-1055 


.89 



Micronta Precision 
Panel Meters 




"These top-quality meters allow 
you to monitor critical circuits. 
Feature easy-to-read faces and 
D'Arsonval movements for ±5% 
accuracy, full scale. Require 1%" 
mounting hole. 

0-50 nA DC. 270-1751 . . .8.95 
0-1 mA DC. 270-1752 8.95 



16K Hobby 
RAM 
New Low 
Price! 

Was 13.95 4116 Dynamic BAM. 

5qc 100%. prime. Our 
** 3 lowest price everl 
276-2505 ..Now 5.95 



%* 



Mini Amp with Built-in Speaker 



Only 



11 



95 



Mercury Switch 



NEW!1 



19 




Tilt to close circuit. SPST con- 
tacts rated 5A at 125VAC. Wire 
leads. Style may vary. 
275-027 1.19 



Start Your Next Project at The Shack 



Retail prices may vary at individual stores and dealers 
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• 200 mW Output 

• T mV Sensitivity 

• tO to 10,000 Hz 
Response 



This compact, integrated -circuit amplifier with built-in speaker is Ideal 
for use with a telephone pickup coil, a microphone or electric guitar. 
Use it as an Intercom, the audio stage of a receiver project — or add a 
probe and it becomes a handy signal tracer! Has volume control with 
on 'off switch. Vi* jacks tor input and enter nal speaker or earphone. 2Vjx 
3 7 /bxW molded case. Requires one 9V battery. 277-1008 . 11.95 



Radio / haek 

A DIVISION OF TANDY CORPORATION ■ FORT WORTH, TEXAS 7610! 
OVER BOOO LOCATIONS WORLDWIDE 
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LOW COST PARTS 



KEY SWITCH 

S.P.S.T. 
RATED * tup 
115 VOLTS 
$3.50 EA 




CENTER 
OF F 



D.P.D.T. 
MINI? TOGGLE 

ON-OFF-CM 

RATED S AMPS 
8 120 VOLTS 

$2.00 EACH 



4"PHONE JACK 

MOLDED PLASTIC 
NO SWITCH 

10 POP % I 00 
roa for Jfi.oo 
500 rca $.10 00 
WW FOP, J.70O0 



O 
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< 

EC 
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TRANSFORMERS 



120 volt 
primaries 



% 



6 VOLTS at ISO mA $1.25 
12 V.C.T.at 500mA S2.EO 
16.5 V. (1 3 AMPS J5.50 



4PDT RELAY 

* H nil' =.!.!* 
■ 3#rrpc = F!ic's 

• 2* veil a.c. of 
IMtOII l.c-tS'l 

> Ul*d :...: Ii.l.y \e'.:-,l 

Si 70 EACH 

i.-r:i!j i:-ii .;-!i.i;,t 
L*HQE QUANTITIES AVAHlA SLE 
SOCKETS FOPI HELAV 50* ttcb 



A- B SWITCH 




$3.50 EA. 



4PDT PRINTED 
CIRCUIT I2VDC 

14 pin atjle 
3 amp contact! 
BRAND NEW 
PC Mount 

$2.75 EA. 



440/22O TO MO VOLT 
TRANSFORMER 

SOLA* NTIBZIOO 
2>ju— RlUd 100 VA 

440 Or 220 nil* 
tO 110 VOltl 

$15.00 




NEW 



COMPUTER GRADI 

CAPACITORS 
1,700 mfd 

ISO VDC 
2 1/2*oj*X 

8,400mfd 

60 VDC S2. 
1 3/8* n ,„ X 4 1/4 

.1,900 mfd « vpcsi.50 

1 37S"oi<i X 3 1/4 " 
22, 000 mfd 15 VDC S:. 5 
!'wXI 1«~ 
52,000mfd 1 5 VDC 5 3.00 

2 "o i* X 4 1/2 " 



52.00 f^ 
( 4 374* I 

.4 1/4" *— * 



SEND FOR FREE CATALOG 



12 VOLT D.C. 
ALARM BELL 

bright rad color 
Ida a I for alarm I 
*• Gin. dla. ball 
loud ring 

$15.00 ea. 




SUPER SMALL 
PHOTO-PLASH 

170 MFC 330 VOLT 

1 tfX '/s* 

2 for $1.50 

10 for $14.00 




7-17vdc 
5.S. BUZZER 

STAR tCMS-12 

- Fit* v i' H-tefctl 
* CMOS cotnpihbll 
■ Mast Currfftl 14mA 




LINE CORDS 




THREE WIRE 8(1.18/3 

$1.50 ea. 

THREE WWE 18 In. 18/3 

2fpr$1.00 10for$4.50 



ELECTROLYICS 

AXIAL CAPACITORS 



600 MFD. 100 VDC SI 00 aa 

^ : I ' i -;' "j.t j . ■ ■ J, n n ■ 1 1 1 

*ALE PRICED i. ». 

9,000 MFD 1SVDC ^F ^ 

lilt" Iffnfl j l ■ u l a- all malar *t 
S1.00a> 10,'SO.QO 



FLASHER LED 

Lltronbt FRL-4403 

dillw**dr*dl»dwrll fiLill 

InlliihlnguniE T1 1 package ■ 

puree rel. 3 hr a. j v » ma. 

irorj ! 1 . 70 T(.^M^^^ 



SUB MINI L.E.D, 



.078*X .OSB" 
20mA at 1.7Sv 
10 for S1.00 

200forS1B.00 
400 for £32.00 
1000 lor S 70.00 



BI-POLAR L.E.D. 

CT =■ 

THREE COLOR IN ONE LED 

RED ON DC, GREEN ON 

REVERSE DC. YELLOW ON 

AC. 2 FOR S1.70 



L.E. D. s i 



RED jJUOO DIFFUSED 

10 for {1.50 

<mEF-N juuaa oiftuseo 
10 for S2.00 

VELLJW JUMBO DIFFUSED 
TuTer J2» 



40 MFD 3SO VOLTS 



2 1-6 INCH X 3 .'4 INCH 

2 for $1,50 



22/4* EDGE CONNECTOR 

TIN50LDEFITA[L.15S"^.^MI , 



URGE QUANTITIES AVAILABLE 
aT.36aa.cn 10lcrl12.S0 



50K SLIDE POT 



I 



.pi 7 s* sich 

1 audio 



i 



Stirred lortj • 2%t Inen a I Id a 



» ALL CLECTROfllCS CORP. 



PO BOX 20406 

905 S. Vermont Ave. 

Los Angeles. Calif. 90006 

(213)300-8000 

Moil. - Fri. Saturday 
9AM-5PM 10AM-3PM 



■ ;■,<.: v. 

Shipping USA 
• Cllil Hu Ait; I, 

. I ,,,•,■■ -.r-,;;- ■.,, 



CIRCLE H2 ON FREE INFORMATION CARD 



DISCOUNT TRSSO' DEALER A Jul 
COMPUTER SPECIALISTS 




* DISCOUNT S on TRS-80's 

263O01 4K Color S3S3.0C 

26-1062 16K III 865.00 

14.4002 64K 1 DRIVE 3440.00 

i. 800-841.0860 toll fbei 

MICRO MANAOIMINT SYSTEM! INC. 

Downtown Ploao Shopping Ctntar 

115 C. S«ond A... S.W. 

Celra. Gcoro-n 01726 

(112) 377-7 1 20 Go. Phona Ma. 



United Way- 
supports a wide range 
of human service 
agencies— charities we 
all know but also less 
well-known organizations 
which otherwise might 
not get the needed 
finances to carry on 
their good work. 

Thanks to you It works. 
For all dF us. 

United Way 

<0i<d A PuW-e Strwc* Gl Tta* Mpgauina A The AdYfl'Imng Council 




INTERNATIONAL EL 



ECTRONICS UNLIMITED 



TRANiKTORS 



»SAw. 
2K?2a?A 
2H2222A 
2K3D53 
211 3904 
2H3906 



16-9? 
10-92 
10-16 
TO- 5 
10-92 
TO-92 



HPfl 



pl-10 

1.65 
1.75 
3.50 

5. DO 
1.15 
1.65 



pk-25 
3.25 
4.Q0 

coo 

11.75 
J. 25 
3.25 



pk-100 

12. on 

15.00 
29 .00 
(5.00 
12.00 

12.00 



1000 
.Ilea 
.1341 
.Ztea 
.12. a 

.ion 

lijea 



DIODES 

1K1001 Bi-1* 
l'MKJ 1000PIV 
1N414B (111)14) 



12/(1.00 

10/51,25 
157(1.00 



10O7S7.O0 

100/SH.OO 

100/(S.OO 



1000/(60.00 
1000/ (10O. 00 
1O00/H0.00 



LEDS 

JUHBO DTFTTjSTb - 



lad 

Clair 

Oraen 

TallOH 
Nhita 



P---J 
(1.00 
1.00 
1,40 
1 .40 
1.00 



pt-25 
2.26 
2.25 
3.2! 
3.!5 
2.2S 



pt- 100 
0.00 

6,00 
10.45 
10.45 

S.OO 



1000- 

,076« 

.D7Sai 

.lot] 

.ICea 

.070C1 



SIArllHMTURE OIFFUSED 
pk-10 



Bed 
Clair 

Oraen 
1-Blloir 



51,00 

1.00 
l.aO 
1.40 



- ,l2S"d I 
pk-25 pt 
2.25 



'CO 



2.25 
J. 25 
3. 25 



0,00 

6.00 
10,45 
10.45 



21 "1 

1O00- 
.07851 
-078ei 
.loca 
.loci 



LEO WWNI1SG CLIP i RING 

rar .20" (jurat) LEO 

pk-10 pk-25 
(1.25 2.75 



CARBON FILM RESISTORS, 

carbwi Tim +51 

174tratt (R.Dhn R25) 

.0*5*d1* X .JSO'TOPP (thS4j) 100D _ 
17?«tl (R.Oha H60) 5000- 

.Wall I .354-10PS (»«) 10000 

25 or mart rail iters 



menu. a,WJ * 

taul quantity a* pk- 1 pt. 10TJ ph-loft) 
1-999 S.10 .15 2. 00 

^0 1-60 15.00 
X) 1.70 It.SO 
25 1.55 13.00 
not Individually packaged 
■Ixed - ipacifji apy jiiortmaiit of values S.paei 



METAL HLM RESISTORS, i,„ met Wo/wii 

STAMDARO II HETAL FILM VALUES FROM 10 (WM TO t.21 HOHN 



RE1AL F1LH + IE lota) auafltlty ea PL-10 pk-25 pk-100 pk-250 

SN6D (B.0l,r."LR5MFTJ l/watt );!'' J-« '.M 2.W 7.50 17.50 

IM IMP «>f - SOipa/oC 10 ™- - M -)° P-* 8 7 -W "-25 

.IJIMli I .355"l«n« (bmh) 5 ™" ■" ■» '-™ 6 - so ».*> 

-jo- ii-*i I*™- .20 .80' 1.55 6.» 13,75 

10 ur rrore rcsiitprs - rat Individually packlped - 
^ nlke'i ■ i pedfy any anortaant af vilues S.ISaa 



SOCKETS - 



fl pin 

14 pin 
16 pin 

15 pin 
2f pin 
23 pin 
*0 pin 



(.20 
.25 



10- 
.16*4 
ilea 
.22ea 
. 2eea 
.Mfi 
.5211 
.62ea 



100. 
. 16ea 
.ISea 

,20m 
.26ei 

.3flea 
.50*A 
.EOea 



,15ea 
.17m 



H PJ.0 
15 pin 



gold piata contact* 
tin Plata tills 

ea 10- 100- 
.55 .57 .JS 

■50 ,57 .51 



en-loo 

7.00 



1000- 
.06ea 



CAPACITORS 

POLYESTER FILM' CAPACITORS - 
EA. PK-10 Pt-tOO 



.OOluf 

.ODISuf 

.0022uf 

.XI!.' 

.0047uf 

.006Suf 

,01uf 

.OlSuf 

.022uf 



t.lS 
.15 
.19 
.15 

.15 
.15 

.15 
.15 
.15 



,9S 
.95 
.« 

.95 
.95 
.)5 
.95 
.95 
.95 



S.50 
7.50 
7,50 
7.50 
7.50 
7.50 
7,50 
7.50 
7.50 



100V « 101 

EA. 
,033irf (.20 
.047uf 
.068uf 
.luf 



.ISuf 

.Kuf 

,3'3uf 
,'4/uf 



PK-10 
1.00 

1.15 
1.30 
1.75 
2.25 
2.55 
2,75 
3.50 



W-100 
10.00 
10.50 
12.00 
13.50 
14.00 
20.00 
25,00 
30.00 



POLTFSTEB CAPACITOR KIT 5 el of the atiova yalua; (14.95 



CERAMIC CAPACITORS 



ip- 

Spf 
7pf 

I0jf 



:2p J 
27>l 
33pf 

Ipf - 
Tatal a.ty 
1 - 1000 
1000 ■ 



loflpf 
I20pf 
150pf 

isopf 
/sov 

El pk-lo"pk-100 

(,20 .95 6.50 

.20 .85 S.OO 



«p( 
56pf 

eopf 

B2pf 
.OSOuf 



220pf 
270pf 
390pf 
470pf 



60Opl 
.OOluf 
.00 ISuf 
.0030uf 



-OOlJuf 
.OlOuf 
.OlSuF 
,022uf 



.OlSul 
.050i 



•luf /50V 

- ei pk-10 pt-100 10110- 
5.25 1,25 9.50 .09c 



CERAMIC CAPACITOH kItC k -c2 5es. of the above values (12. 5C 
CK-c3 10eo. of the above vilues 20. 5C 



POWER SUPPLV KIT 



•11V, 



i.VH 



I ±-. rrj yiivv: i^i 1 ') u»tn»; 
M 1 1 ivy 29V CT LMnilomr, 1- 
Lrlti: ir-J i-UMtn rdjajulaton 
lo lupp]/ iht «bav< wo k t « •]•>«. • 
M«il j) Lfih prJj-iH i4b4 lor *^-v 

n,nn i u::>. : !:■ 

'■ r(i|.!r«ii:i 

»T b4*r4 




CLOCK. CHIPS 

5316 4 digit, 12-24hr. 
v:-ict:. ■'<■: pin 



HART 16C2A S3,95ea 10/S35,O0 



b vol: 
(epftrntes from 4V ■ 



W) J1.3S 



ID- ,00- 

IJ Oca I.DOcri 



TANTALUM CAP ACfTORS *oii<j di PP «td +2ot 



.luf/3SV 
■22uf/3SV 

.33uf/3SV 

L.5vf/20V 
2uf/3SV 

3.3uf/3SV 
?wf/16V 



4.Tu// , 25rr, 

5.6uf/10V 

6.8ij£/LfiV 
10uf/20V 
15uiT/6V 
ISuf/ 10 v 

iSuf/20V 



.40 22L,f/llV , 

.40 22uf/3SV , 

r35 33uf/6V . 

► *0 33tlf/10V . 
.40 47u.£/6V . 
.40 47uf/15v. 

► 43 SrSliif/rSV ; 

.45 



JATOH CJ^ACITOR AS5T, 5 ea. Oi rjoovo - $3 ?.5Q 



CAPACITORS 



l«f/30V 

2.2uf/2SV 

2.2u£/50V 

3.Juf/50v 

4.7uf'/63V 

10l;£/15V 

X0uf/S0v 

L0uf/150V 

2 2a f /16V 

22uf/50V 

2SUC/2SV 

30uf/25V 

S0uf/3SV 



100- 

.12 



ELtCTROL.Tlt AXIAL LEADS 

lOOuf/lOV .25 .17 .1 

10Quf/J5V .27 .19 al 

150u.f/25V .30 .22 .20 

220uf/lfiv ,30 .23 ,20 

220u£/2SP .35 .25 .24 

470uf/16V .38 .32 .30 

470uf/J5V .13 ,JS 

S0Ouf/15V .39 .32 

lQOOuf/ltiV .30 ,85 

1000uf/3SV 1. 10 .95 .90 

220OUff/14V 1.25 1.10 1.00 

2200u*/<CiV 1,M 1.L5 1 

4"?O0uf/SOV 1.50 1.35 1 



CMOS 



1Q*M5FF ON 115.00 
HTtOFFONSJO.OO 



4000 SeMei 

4000 J, 23 

4001 .39 
400? 
4006 
400 J 
4003 
4009 
4030 
4011 
4012 
4013 
4014 
4015 
40.45 
4017 
401 B 



4022 
4023 
4024 
40?£ 
4027 
402ft 
4030 
4035 
404Q 
4041 
4042 
4043 
4046 
4049 



,95 

lil5 
1-20 



4050 


.« 


405) 


I.I-1 


4DC-I1 


n 


4055 


.3fl 


4071 


n 


40?2 


^4 


4073 


"fi 


4076 


.39 


4DBI' 


.19 


4 OB? 


.m 


«:n 


l.rs 


4S2fl 


LSD 


45-135 


:. r :fl 


4W1 


sa 



VUltaGI BtQULiTOfll 



l0 4 ."«O» : OKS15.00 
lS**OFFON 150.00 

LM3?OT-5 He^ative 5 i reg {750S) If 19 

LH3Z0T-12 Negative 12 V req (791?) 1.19 

LH32AT-15 negative IS V reg (791 S) 1-19 

LM340T-5 Posit We 5 V reg (7SD5) 1,19 

LH340T-a Positive 8 V reg 780B) 1.13 

LM340T-12 Positive 1? V reg 7812} 1.19 

LH340T-15 Positive 15 V reg <7S15) 1*19 



Paynfcnt by checl,, M.O., UPS/COD, WC or VISA, Add SI .2 5 for 
shipping/ hand ling in. U 5, Canada and fiestico. Additional charge 
for IPS COn or BLUE LABLE. Other Countries SI 2$ + 5? of order _ 
total. California residents add sates tax. Mlninw order $10.00 

SCHOOLS AND COVfkNMtMT ORDERS ACCEPTED O-N OfFICIAI 

PURCHASE ORDERS. 



TTL 



7402 
7403 
7404 
7405 
7406 
740J 
W» 
740J 
7410 
7415 
HliG 
741? 
7420 
7425 
742.5 
74J7 
7430 
7432 
7437 
743B 
7440 



10'= OFF ON S 15 .00 
lS^OFFONSSd.OO 



■'■■'■2 
7444 
r 445 
7446 
744B 
7450 
7451 
7453 
7454 
74M 



,18 7464 .50 

.18 74*5 .30 

.18 747Q .49 1 

.18 7472 ,n 

,20 7474 .li 

.25 7475 .49 

.20 mt .49 

.20 74bS .35 

-4?7 74B2 ,25 

.27 74B3 .S5 

.18 74&5 .50 

.29 7465 .42 

.20 J4-B9 1.75 

.20 74» .59 

,20 7491 .44 

.39 74 JJ .59 

35 7493 .35 

.26 7494 M 

.25 7495 .35 

,20 7495 .35 

■20 74105 .48 

.18 74107 .35 

.18 74121 .35 

.59 74122 .39 

.35 74123 .39 

.55 74125 .50 

.60 74126 .50 

.60 74132 ,75 

.59 74141 .35 

.59 74145 .50 

.18 74148 1,25 

.22 74150 1,35 

.18 74151 ,$0 

,18 74153 .35 

.18 74154 1,45 



74155 

74,5.5 
74157 
74158 
74160 
741(1 
7*162 
741*3 
74W4 
74 IU 
74170 
74173 
74174 
74175 
741 7fi 
74177 
741430 
741S1 
74142 
74Tfi9 
74190 
74191 
74192 
74193 

74194 .£5 

74195 .69 

74196 .453 

74197 .75 

74198 1.40 
■74199 1.25 

745200 3.75 
74279 ,55 



1,50 
1.25 

1.05 



1.85 



1,15 
1.15 
.50 



INTERNATIONAL Kl.tXTRONKs VM.IMtl K1» 



435 F1K5T ST, 

phone 



Solvang. Za. 

£05 688 2747 



% 



CIRCLE 44 ON FREE INFORMATION CARD 



16K Memory 8/$19.95 



4116 200ns 
ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



LS SERIES 



74LSO0 


,32 74LS155 


1.19 


74LS01 


.28 74LS156 


.95 


74LSQ2 


.33 74LS157 


,79 


74LS03 


.32 74LS158 


.82 


74LS04 


.35 74LS160 


.94 


74LS05 


.28 74LS161 


.99 


•-4LSDH 


.33 74LS162 


.99 


74LS09 


.38 74LS163 


.99 


74LS10 


.32 74LS164 


.99 


74LS11 


.29 74LS165 


.99 


74LS12 


.29 74LS166 2.40 


74LS13 


.38 74LS168 1.79 


74LS14 


.99 74LS169 


1.79 


74LS15 


,35 74LS170 


1.89 


74LS20 


.26 74LS173 


.82 


74LS21 


.30 74LS174 


1.19 


74LS22 


.34 74LS175 


1,09 


74LS26 


,40 74LS181 


2.19 


74LS27 


.35 74LS190 


1.15 


74LS23 


.39 74LS191 


1.31 


74LS30 


.35 74 LSI 92 


,ea 


74LS32 


.39 74LS193 


.98 


74LS33 


.54 74LS194 


1.80 


74LS37 


.78 74 LSI 95 


1.39 


74LS38 


.39 74LS196 


.82 


74LS40 


.25 74LS197 


.82 


74LS42 


.79 74LS221 


1.28 


74LS47 


.78 74LS240 


1.89 


74LS4B 


.78 74IS241 


1.89 


74LSS1 


.35 74LS242 


1.89 


74LS54 


.35 74LS243 


1.89 


74LS55 


.32 74LS244 


1.79 


74LS73 


.44 74LS245 2.89 


74LS74 


.48 74LS251 


1.32 


74LS75 


.58 74LS253 


.89 


74LS76 


.50 74LS257 


.89 


74LS78 


.59 74LS258 


.89 


74LS83 


.90 74LS259 2.89 


74LS85 


1.23 74LS260 


.68 


74LS86 


.45 74LS266 


.68 


74LS90 


.70 74LS273 


1.69 


74LS92 


.82 74LS275 3.39 


74LS93 


.71 74LS279 


.59 


741S9S 


1.11 74LS2B3 


1.03 


74LS96 


.86 74LS290 


1.25 


74LS107 


.43 74LS293 


1.89 


74LS109 


.49 74LS295 


1.09 


74LS112 


.48 74LS298 


1.24 


74LS113 


.48 74LS352 


1.59 


74LS114 


.55 74LS353 


1.59 


74LS122 


.55 74LS363 


1.39 


74LS123 


.99 74LS365 


.99 


74LS124 2.99 74LS366 


.99 


74LS125 


.99 74LS367 


.99 


7JLS-2;5 


.88 74LS368 


.99 


74LS132 


.69 74LS373 


1.85 


74LS136 


.58 74LS374 


1.81 


74LS138 


.79 74LS377 


1.48 


74LSKIB 


.79 74LS3B5 


1.90 


74LS145 1.19 74LS386 


.65 


74LS14B 


1.39 74LS390 


1.90 


74LS151 


.79 74LS393 


1.90 


74LS153 


.79 74LS395 1.69 


74LS1S4 


2.39 74LS670 2.20 



16K STATIC 

TMM2016 200ns 

64K DYNAMIC 



8164 



2101 

2102-1 

21 L02-1 

2111 

2112 

2114 

2114L-2 

2114L-3 

4027 

4116-15 

4116-20 

4116-30 



200nS SINGLE 
SUPPLY 

RAMS 
(450ns) 



(450ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(200ns) 
(300ns) 
(250ns) 
(150ns) 
(200ns) 
(300ns) 



1.29 

2.99 

2.99 

2.95 

8/29.95 

8/24.95 

4.95 

8/21.95 

8/19.95 

8/18.99 



EPROMS 



1702 
2708 
2758 
2716 
2716-1 

TMS2716 (450ns) 
2732 <5v) (450ns) 
.2532 (5v) (450ns) 



( 1us) 

(450 ns) 

(5v) (450ns) 

<5v) (450ns) 

(5v) (350ns) 



4.95 
4.95 

7^95 
12.95 

9.95 
19.95 
21.95 



19.95ea 



29.95ea 

100pca 

2.29 
.95 
1.15 
2.49 
2.79 
2.85 
3.10 
2.95 
3.95 
2.65 
2.35 
2.00 

apes 

4.75 
4.75 
Call 
6.95 
10.95 
8.95 
Call 
Call 



6502 



8080 



ORDER TOLL FREE 



800-538-5000 
800-662-6233 



6502 
6522 

6532 



10.95 

1 1 .95 
19.95 



MISC. 



2560 

3242 

1771 

AY5-1013 

TR1802 

I M 6402 

8T26 

BT28 

8T97 

BT96 

1468 

1489 



12,85 
9.95 

24.95 
4.95 
4.95 
7.95 
2.49 
2.49 
1.69 
1.69 
1.39 
1.39 



Z80 



zao 

Z80A 

280 B 
ZBO-PIO 
Z80A-PIO 
Z80-CTC 

zsoa-ctc 

Z80-DMA 

zsoa-dma 

Z80-SIO 
ZBOA-SIQ 



9.95 
12.95 
19.95 
7.80 
8.60 
7.65 
8.65 
18.00 
25.95 
21.95 
25.95 



6800 



6800 
6802 
6509 
6810 
6820 
6821 
6828 
6834 
6847 
6850 
5852 
6875 



11.75 
17.95 
37.95 
4.60 
5.75 
6.40 
9,95 
19,95 
19.96 
5.75 
5.75 
6.95 



8035 
8039 

sobca 

8085 

8088 

8088 

8741 

8748 

8755 

8155 

8158 

8185 

8185-2 

8202 

8205 

8212 

8214 

8216 

8224 

8228 

8228 

8238 

8243 

8251 

8253 

8253-5 

8255 

5Z55-5 

8257 

8259 

8275 

8279 

8279-5 

8232 

8283 

8234 

8286 

8287 

8288 

8289 



16.95 

19.95 

3.95 

12.95 

99.95 

39.95 

49.95 

59.95 

64.95 

11.95 

11.95 

29.95 

39.95 

45.00 

4.95 

2.76 

5.25 

2.75 

2.95 

3.49 

4.95 

5.50 

8.50 

6,95 

12.95 

13.95 

6.50 

7.50 

16.95 

14.95 

49.95 

15.95 

16.95 

8.50 

6,50 

5.80 

6.65 

8.65 

24.95 

49.95 



T.V. 
CIRCUITS 



MCI 330 

MC1350 

MC1358 

LM380 

LM565 

LM741 

LM1310 

LM1800 

LM1889 



7400 SERIES 



7400 .19 

7402 .19 

7404 .24 

7406 .29 

7407 .29 

7408 .24 
7410 .19 
7420 .19 
7430 .19 
7432 .29 
7440 ,19 
7442 .49 

7445 ,69 

7446 .69 

7447 .59 

7448 .69 



7450 .19 

7472 .29 

7473 .34 

7474 .35 

7475 .49 

7476 ,35 
7483 .85 
7486 .35 

7490 .49 

7491 .69 

7492 .59 

7493 ,49 
7498 74 
74100 1.19 
74107 ,34 
74121 .34 



IES 

74123 


-59 1 


74151 


69 I 


74153 


.59 I 


74154 


149 1 


74156 


.69 I 


74157 


.69 ■ 


74161 


.79 ■ 


74183 


89 ■ 


74 16-1 


.89 ■ 


74173 


1.39 ■ 


74174 


,89 ■ 


74175 


.39 ■ 


74176 


89 ■ 


74192 


79 ■ 


74193 


79 ■ 


74196 


' ' M 



IC SOCKETS 



VHl TAfiF RFfi'cT rRANSIST0RS 

WLInUC ntU 3 ■ PNJ555 -innnn irmm<K 



74S00 SERIES 



74S00 
74S02 
74S04 
74S08 
74S37 
74S74 
74S113 



.50 74 S 124 

.50 74S174 

.50 74S188 

.50 74S195 

.55 74S240 

80 74S2BO 

79 74S287 



395 74S28B 4.75 

1.49 74S387 5.75 

4.75 74S471 18.75 

1.95 74S472 18.75 

2.95 74S474 19.95 

1.80 74S570 7.80 

4.75 74S571 7.80 



SpinST 10/1.29 i 

14 pin ST 10(1.49 14 

16 pin ST 10(1.69 16 

18 pin ST 10/1.99 1£ 

20 pin ST 10(2.89 2C 

22plnST 10/2.99 25 

24 pin ST 10/2.99 24 

28 pin ST 10/3.99 2£ 

40 pin ST 10/4,99 4C 
ST=SOLDEHTAILWW 



pin WW 
pin WW 
pin WW 
pin WW 
pin WW 
pin WW 
pin WW 
pin WW 
pin WW 

= WIREWRAP 



58 



69 
.99 
1.09 
1.39 
1.49 
1.69 
1.99 



CMOS 



4001 .35 

4002 .39 
4007 ,25 

4009 .49 

4010 49 

401 1 .35 

4012 ,29 

4013 .49 

4016 .59 

4017 1,19 
4020 1.19 
4023 .29 



4024 .99 

4025 .29 
4027 .65 
4040 1.29 
4042 .99 

4046 1.79 

4047 2.49 

4049 .49 

4050 .69 
4060 1.39 
4066 .79 
4069 .39 



4070 .49 

4071 .49 

4072 .49 
4081 ,39 
4093 .99 
4098 2,49 
4503 .69 
4506 3,95 
74C04 .39 
74C141.49 



7805T 


.89 


7905T .99 


781 2T 


.89 


7912T .99 


781 5T 


.99 


7915T 1.19 


7824T 


.99 


7924T 1.19 


7805 K 


1.39 


7905 K 1.49 


7812K 


1.39 


791 2 K 1.49 


78L05 


.69 


79L05 .79 


78L12 


.69 


79L12 .79 


78L15 


.69 


79L15 .79 


T = TO-220 K = 


= TO-3 L = TO-92 



LINEAR 



34 



LM301V 
LM308V 

LM309K 1.49 

LM311V .64 

LM317T 2.29 

LM318V 1.49 

LM323K 4.95 

LM324 .59 

LM339 .99 

LM377 2.29 

LM3B0 1.29 

T = TO-220 



LM555V 

LM556 

LM565 

LM566V 

LM567V 

LM723 

LM733 

LM741V 

LM747 

LM748V 

LM1310 



LM1414 1.59 
LM 1458 V .69 
LM1488 1.39 
LM1489 1.39 
LM1800 2,99 
LM1889 2.49 
LM390O .59 
75451V 39 
MC1330V1.89 
MC1350V1.29 
MC1358 1.79 

K = TO-3 I 



PN2222 10)1.00 100)8.99 

2N3904 10(1.00 100(8.99 

2N3906 10(1.00 100)8. £ 
2M3055 .79 10)6.99 1 
IN4148 25)1,00 1 

IN 4004 10(1 ,00j 



LEDS 

Jumbo Red 10/1.00 
Jumbo Green 6(1.00 
Jumbo Yellow 611.00 
50B2-7760 .43'CC .79 
MAN74 .3'CC .99 

MAN72.3'CA .99 



DIP 
SWITCHES 

4 position 9! 

5 position 1.0; 

6 position 1.01 

7 position 1,01 

8 position 1.1' 



^^Wf^. 


VISA* 


' iii.j.V I. IMrtJ,' 


^^- 





JDR MICRODEVICES, INC. 

1101 South Winchester Blvd. 

San Jose, California 9S128 

800-536-5000 408-247-4852 

800-662-6233 (Calif.) 



TERMS: For shipping include $2.00 lor UPS G round; M.00 
lor UPS BIud Labol Air, 110,00 minimum ordor Bay Area 
nuldamt add 6V>% salts (ax Call), flaaldants add 8% 
aalas tax. We rasanrn lha light to limit quintlllas and 
auballluta manulacturar. Prices subject to Changs without 
notlcs. 



5 



CIRCLE 45 ON FREE INFORMATION CARD 



95 




Tree! 

Look at this fantastic 

offer from Poly Pa ks!! 

BUY SEVEN JUMBO PAKS 

AND CHOOSE TWO FREEH 

All JUMBO PAKS PRICED AT $2.99 ea. 
Indicate your tree JUMBO PAKS with letter "F" 



♦DO-PHE-FORMEO Vi WAITERS, popular vilUM, swni 5 * IQv.irs (*62«6) 

, J5- UPRIGHT ELECTROS. 100%, is so rind valuta *. voltstj«s,m 11**0 tf3a2S) 

76- CABLE TIES, 4" rmrt-sllp whit* pi attic Ilk* Tyvrrnp. if 5218) 

50-MFNI POTS, pc slyle, alngla turn, aaiartad valuta (r934B) 

160.PC. CAPACITOR SPECIAL, aaat.raylart.polyt, rnlcta, ata. 100% good. . . (W204) 

17S-WWATT RESISTORS, ssstd. carbons, cnrbo-lllm*, soma 5%«rs. (r5797A) 

W-POLYSTYRENE CAPS, agtortod lvp«>, slylot 4 slirss. (II good (12729) 

SURPRISE PAK Assortment of IC's, csps, pel a and parts of avary description (*6$*ft) 

175-HALF WAITERS, 100% color Mdad rsslitors, isst, villus, . (*304B) 

175-MOLEX SOCKETS, "on a atrip", maka your own pe aocktlt (*6255) 

,400-PHEFORMED H WATTERS, aaaortad yaluta, praeut lor PC appl (tee22) 

Z*- H I N I BU LBS, ASST. VO LTAQ ES & til t a StylM. «om» Cotsnd («i75T) 

7S-LONG LEAD DISK, prima, msrksd cant, aaaortad mattrial ('2586) 

BO-SLIDE SWITCHES, various ahapaa. alias and typat (f2726) 

^_25-MI CRO M I N I RE EO SWITO H ES, 1 " 1 ona, tor a I arm a, rtlay tyattma, tic . . . (f S263) 

.50-THERMISTORS. varloua typoa i stylaa, nog. coelllclant, 100% «40»9) 

__200.PHEFOftMED DISCS, capa w/lMds lof PC uaa, mliatt viluel l>2605) 

SO-AXIAL ELECTROS, aaat. valuta, volta. allot, what a buy! ((3227) 

,100-PLESSY CAPS, ceramic blocks In aaaortad alzaa & valuaa (r6221) 

3-WATCH OUTS. Slunctlon, LED atyla, aaaortad aliaa, untested , . .('6237) 

6- TIME DELAYS, to] Id stata, aaat. from 400 mSac to S Sac, 1*675$) 

100-PLASTIC TRANSISTORS, unltaltd, lr>S2, tsst. types 1*2004) 

_„S0-TP.ANSISTOR ELECTROLYTICS, apoxv ancapautalad, asst. valuta (12747) 

20-SLIDE VOLUME CONTROLS, various valuaa & typat, tor HI-FI. ate (fM57) 

BOO-PC-HARDWARE SURPRISE, (approx.) 1 lb. nil straws, w a antra, ate. . .(16271) 

10O-POWER RESISTORS, 3 10 7 pewtr rulalon 1(0281) 

100-2 WATT RESISTORS, aaaortad carbons, Illme ale. some 5 J .trs (*623B| 

24-SKINNY TRIM POTS, multle single turn, aaat. valuta a lyptt, (J«2s5) 

IB CRYSTALS, aaaortad typta, aoma HS/iJ, aoma fraquancy marfctd.. ...... ,{S*2SS) 

20-SV BATTERY CLIPS, snap connactor. coded, insulatad lasds iW2sS) 

A HEAVY DUTY LINE CORDS, white, 2 cond- Stt, 16 oueoe 1*6292) 

__200.pRECISION RESISTORS, WW, 1*, axial (S2426| 

30-PANEL SWITCHES aaaorltd rolary, micro, alldt, sic (J6629) 

20-PAIRS-RCA PLUGS i JACKS, popular lor HI-FI, apaakera, ale (66630) 

4-2N3055 NPN TRANSISTORS. 115 waits, 15 impa, TO-3, 100% maltrial (sf>S33) 

B-LINE CORDS, henry-duty, 16 gsugt, 6', molded plug, 2-cond. (JB4A9) 

20-2NM6S HOBBY TRANSISTORS, msnul. fallout, TO-3, U-taat, DFM24) 

25-PLASTIC POWERS, 25 wall, npn 1 pnp, 60-200 byetao, TO-220 1*41237) 

150-"4000" RECTIFIERS, IN4000 series, may Include: 50 to 1000V t>2417) 

__400-PRE.FORMED Vi WAITERS, popular valuaa, lomi 6 S10%ors (rfj246) 

30-SCRfi ATRIA OS, assorted values, 10 Amp TO-220, untested . (46337) 

60-1N914 SWITCHING DIODES, 4 nasc, axial, Oil it, untested (*B632) 

30-IN5TRUMENT KNOBS, lor hall round shifts, aome wtpolnttra (:64(6j 

35-STEREO INDICATORS, tiny rod 1.6V bulbs, for HI-FI replacement (#0244) 

40-EDOE CONNECTORS, east. 416 pin, 2-sldod, pc leads {(6364) 

8-MINI-MOTORS. type RE58, 1.5-SVDC, color-coded wire leids W6716) 

25-NE-2 BUL8S, neon, lor 110 VAC, require* raelator, (not Incl.) (S261 3) 

10O-METALLIC RESISTORS, mostly ttwattera, ssal. val. 1-5% tol (452801 

4-3AMP 125 VAC QLASS CIHCUIT BREAKERS (J6285) 

__4C-VOLUME CONTROLS, essorted values & typat (#6331) 

25-2N3904 TRANSISTORS, 100* malarial 1*6370) 

28-COLORED 20 MIL FIBERS, 2' lengths, esaorted colon 1*0768) 



TOXIC GAS TRANSDUCER 

kjEf • lndlip#nJablt Ln Trallaw* 4 Motor Homii 
S^V * IdMl BfrS* Moniitx For Senni 

TM PafaHB TtMte Oil twrMr HlUM Kfrlnnd MetofcOTcXHf 

Mttinnftfr Io fitiiltaai iKHkIhhl irtd nit«^u*m ■ aminp cJ u 

aj>!4Hi UKh II Ctftten IMMHulriaa. HMttiart*. rilVrH r;si 

niiiir 111 ' 



LfJM Uli 4up la W VlaLMl. H ijh P 

.. (tyuj J.V Ai. jl vr. niq/ni 

tvfptr ind (Jitgli wDHio* n«H ur.«Hdng 14 mtli. Cdtthh yH* 
iwrrifJpt* tpK* inaj PtftOuj InaL'ueifSKW. Ot*tf TacUyl 

Ctt No. 6336 | — -. 

$7.95*a- 2forSlS.OO Oty, l_l 



MOTOROLA 

AM 
AUTOF^DIO 

li »sl! II 1 1 i:L'i:1rri tU-:a li:i:i.|s *.:i tt-~s- t -z ;ic t ; y* 
fUviIth f 1 VDC. H«f. And. 4 Is 1 ttm minhi ii, 

*1 6.88 cat. No. 6920 Qty. □ 




LED BAR GRAPH DISPLAY 

y HMfF hipHciiniviL Far rVriit60 Mutlft 

' Ucx« Accurjila Thin Trl4tllhCnJi[ M»!irt 

1 ] Ji 1 1 l,n; Ud»: V Ll M >tin , Ptrwif 'Lerri I 

IntflsitfXP. CWR U«mii ind Harm - 

11 «r ID brlahE Urt « B'i «MM- 

I ir X Vi" a Hi" jiiHro 

■nd lanm'iiil- , ^fl In Jlir Pfr ^_ ii 
itYii <udi CoHTinnen An*dm dtiii SIR QH. 
utMHitH on ri Ml. * tHMMn »H«<TlA. *"'50< 

htpaVH drhnir BlKUttbrV aBtywclA>n» IV Ir* q ( a- J 1 

aHIJa h^rLup IrWIlMfllOsrUt t IrriMrcJl fjfl'* ^^ 

Cat. No. 6922 Qty- 1 — t 



ELECTRONIC COMPUTER 
GAME BOARD 



■ I ^ ■ ..'--. IS 



$6.49 ea. _, 

2 (or S12. c «'- N =>- 6»13 Qty. 



POIY PAK/ 

Total Amount of Order $ 



P.O. BOX 942, RE-7 
S-LYNNFIELD, MA. 01940 I 




INCLUDE SHIPPING AND HANDLING: U.S., ADD S3.; FOREIGN, ADO 17. 
MASS. RES. ADD 5% SALES TAX. 

NAME . 



ADDRESS- 
CITY 



ZIP. 



STATE 

Enclosed is _! CHECK, D MONEY ORDER 
Charge my D MASTERCARD O VISA 

ACCT. # 



EXP. DATE 



Q 

< 

LT 

96 



Order By Phone 1-617-245-3828 



OROERING INSTRUCTIONS* Indicate quantity an line or hoi near Hem 
destratf * Complete coupon section • Cut out Ad and mail to Poly Paks, Inc. 

■ Send me your FREE catalog 



CIRCLE 26 ON FREE INFORMATION CARD 



SURPLUS BUYS of the YEAR!! 

The Most Sought Alter, Most Desireable 

DIABLO 1 MEG DISK DRIVES 

Model 44 B 

• 5 Mb Fixed, 5 nib Removable 

• IIS VAC BO Hz 

• Takes 5440 Disk 

• Industry Std. Drive 
a Daisy chain up to 4 

• i/o Data included 



REFURBISHED & 
OPERATIONAL 




Built-in power supplies 

• ZOO tracks / Inch 
• 256 Bytes 

per sector 

• 24 sectors / track 

• 19.583 sectors / 

platter 



MODEL 44A DISK DRIVE in MB, 

Includes schematics & data 

MODEL 43 5 Mag Disk Drive 

With data and schematics 



only *2200^?srA^, 6 D E G E s 

earlier design, same I/O, Used, whole, unseated 
-1200™. 



100 TPI. flood cond,, used, whole, untested. 
»793«. 



MODEL 429 POWER SUPPLY 

for both ihe -MA and 43 drives [ab 



:£JVDC @ 6 amps, SV @ 6 amps. Requjred 
ove) *7 5.00 m. 



MORE BARGAINS 



•SELECTRIC-II Typewriter/Printer H0*SELECTRIC II Printer 



With stepper- 
driven plalen & 
earner Excit- 
ing possibili- 
ties. Removed 
from sophisti- 
cated word 
processors. 
Solenoids f standard 
seleciric corresp code) 
self contained. Mostly 
whole; '"as-is". with schematics 
a"d data Only *39Q 00 ». 




■Receive-only" jno keyboard). Fea- 
tures X&Y steppers plus all sole- 
noids & standard IBM Selectrlc-ll 
printer mechanism Takes Tech-Ill 
rthbon cartridges Less case and 
platen, mostly whole. ,H as-ls" 
Schematics included 

Only *1 29 00 «> 

Oris* Dftvas. Ana $30 for HoSg A Pkg. 
Pay SrupprriG/ on DaSwory 

SttiectrtC Pftnfets: AiSti S2Q tor H&Q: A 
Pkg Pay Stopping on Daiwaty 
"fleg. rratfa-Mflr-Jr of IBM Corp 



CFR Associates, Inc. 



<fS\ PHONE ORDERS: >C>> 
MAIL ORDERS IJ eiT-ara-nsji, *</Y 

Bob U4, Nvwlon. H H v^ ^^ 



WhREHOUSE: 
ItGrMrta srr*-" 

-lerhill. Hon 0113 



CIRCLE 30 ON FREE INFORMATION CARD 



4K x 1 6 MEMOR Y BOARD with 64 1C chips (21 02) 
in sockets. Super deal at $50 the complete board 
16K MEMORY 41 16-4 $2.00 each or 8 for . . $14.00 

MPI 8 inch SINGLE SIDE DISC DRIVE $175 00 
MPI 8 inch D UAL SIDED DISC DRIVE 350 00 

SHUGART FLEX DISC DRIVE 5% inch 150 00 

MOTOROLA MONITOR 9 inch 1 1 5 volt 50. 00 

MOTOROLA MONITOR 1 2 inch 115 volt 85. 00 
Above 2 units accept composite video. No cabinets. 
Used, OK. 2 units below, have hi volt supply only. 
BALL BROS. 1 2 inch monitor 50. 00 

BALL BROS. 5 inch monitor in case 50.00 

SANYO UHF V ABACTOR TUNER unused 25.00 

DATA STATION CONSOLE w/keyboard 9 inch 
monitor, power supply. Logic boards broken. S80 

Send for details on this one. 

TOUCH PAP solid state w/LSI chip. Bell system 
compatible. For computers St phones $15.00 

12 VOLT GELCELLS 2.5 AH S14.00 5 AH $17^00 
12 INCH CRT bonded face plate. New with specs. 
Made f or compu ters. $25 each 5 for $ 1 00 

IR SCOPE, SEE IN DARK portable $ 265.00 

WALKY TALKIES Govt surplus used! 

condition. 47-55.4 mc range. With 

schematics. Govt AN/PRC-6 

S25 each 2 for $45. Ant $5 each 

ASCII KEYBOARD parallel S50 
RED LED's 10 for $1.00 

MIN ORDER S10.00 

Shipping extra on all merchandise 

Meshna Inc., P0 Box 62, E. Lynn, Mass. 01904 




CIRCLE 15 ON FREE INFORMATION CARD 



Lorn Pref]l« - TIN 





1-24 


rtufi 


VOVP '. 30-jji 


AarMi 


■ 17 


1 IK 




A14IT-TI 


JO 


13 


.11 .17 


AtnZT-Tl 


J2 


:i 


20 .if 


A1BIT-71 


2D' 


u 


27 .20 


AMU'Tl 


J3 


31 


31 JO 


AilU-TI 


3* 


is 


34 33 


A24ZT.T1 


37 


If 


39 34 


AJBiT-TI 


A3 


<: 


4: 40 


MOZrVTl 


*f 


44 


44 *J 



Standard Saldortail — TIN 

1-34 i»u|.' BOua i*0up 

AS- J K 1 !3 I ?H i? 

A14T 

A1IT 
A1IT 
AUT 
WT 
A3IT 
A3WT 
MOT 



31 31 

44 43 



42 



41 



H 1 OT 1.09 1 OS' 
Standard Sddartail — Gold 

AAA 
AUG 
AIM 
MH 
«2fJ 
AS40 

AKQ 



SOCKETS 



WIRE 
WRAP 

Level 3 




A**rtJ 
A10VWJ 
A.T4WQ 

AlJJWC 

rVJOWG 

A24WG 
UBWS 

4*0 wC 



i33 
IJg 

1-43 
1B3 
iH 
3 43 



1« 
l H 

3.43 



Wir. Wrip- TIN 



AIW-TI 
A14WT-TI 

AIOWT-Tl 
A11WT-TH 
AMJWT-T.I 
A23WT-TI 
A3IWT-T1 
A2SWT-TI 
AMWT-TI 
A40WT-TI 



■ DB 

■ It 

■ K 

■ at 



* MICROPROCESSOR CRYSTALS * 



(M*W 


cut p/h 


rmcl 


<MHd 


CAM r>i 


IK 


*ci: en* 


nil 


11M2 


HCII CT14 


- us: 


■CH nn* 


it* 


I.H 


»l-'l '.■>.' \ 


: :: 


HHJ CTI4 


in 


(HI 


hcii cth 


uni 


■EH CYII 


121 


i 7141 


HCII CHE 


3 Till 


BttJ CrJa 


IH 


IH 


HCII CUB 


Jin 


aCJl C*J0 


i '-i 


• 144 


nni cym 


m 


HE1I EtlA 


IH 


IH 


HCU ETIO 


M« 


wen cV4c 


IH 


II H 


HC11 m:i 


UH 


NCII CT4I 


*» 


14 III II 


HCII .CTH* 



HtM 

MHfl t*« -.1 niCI 

1IH HCH ElMfA Hit 

II H H 1 1 1 CT i IA 4 14 

II 43 j KEll tnll I.H 

HUM iii.il CT»A 471 

21 H HCII CtHA III 

21 IH kcll Ll7.ll III 

27.H HCU CT2TA l.ll 

UM HC1I Cm* 111 

inil bEII EtIIIA 111 



Intersil LED or LCD 

3K DIGIT PANEL 

METER KITS 

BUILD A WORKING OPM IN V, HOUR WITH 
THESE COMPLETE EVALUATION KITS 

: thru new pnrlE. f<M lr*ur*llf w Ifl Irrtftrf |l I IfS* 
cn-sl pf B W t tOWfl *.|i. COiTlQleUt *i!fiA.Dcontf|r;(r|niJ 

LCOdniJii* lT1Ml.gr LEO d-i B ip V .|7iQ7> H-ti prevnan 
*»nri*4. md PC bo*rt,. tor i h*n eeio rung pan *l wntir 
ICLMHtYiLCD: (HQ ICU10TN (LED- mti 




8 Digit -10 MHz Universal Counter Kit 

Kit Includox: » R*Aimors 

• ICM7226AJDC It; * Capacitors 

• 10 MHz Quartz Crystal * Diodn:. 

• (8) 7 Segment ,3" LEO Displays • Switches 

• PC Board • IC Socket 
Ordnr Part N urn bar ICM7226AEV .»„.,■■ S74.9 5 



LED BAR GRAPH ARRAYS AND DRIVER 

a L-l 1 Z n J LED Array it i n<f L E D J rr >ng*d 
In i I? dgl tur or*ph cgnfigujatlan. Whtn 
U1*fl In com b IntbOrt w I Lh th« Ifl- J406. Ilnatr 
I ovai' indication* r.nn ba gtrmtTtd, 
GL-112M2 LED Array i*rm* ■■ «hov* »*- 
ccpt dec graph it ■rrj-n D *rJ us 8 gr#*n and 
4 r rd p31i;icni 

IR.2406 LED DrJvar n an in:*gr«?»d cksuht 
LED drivtrwith 12 eutputi. Zjch augcanhra 

output f-rni 1h« L.F.D J OK Ml i!«pi aqu>l to: 
VwP(U...| - V^ifiWm 0/113 




OHM PrlcH 

anuRj, 54.80 

GL-112M2 $4,80 

1R-24DC S4.B0 



The Bright TWO-COLOR LED 

ED95 

•1.10 



M 



G3 



H 



7-JLS .Snr.ns' 
T4LSO0N S .21 1 
74LS03N J3 
74L5WN .Jfi 

74L50BN .27 

7-tLSlON J4 

M LSI IN .31 

HLS20N .24 

74LS22N 34 

'4LS26N 33 

7-4 L S3 7 N 29 

74LS32H .34 

74LS37N 
74LS4JJN 
74LS42N 
74LS73N 
741S74N 
74LS80N 
74L590N 
T4LS9^rJ 
74L5109N 
74LS112N 
74L5123N 
74LS12SN 
T4LSl^6N 
74LSI32N 
74LSI36N 
74LS136N 
74LS13SN 
J4LS145N 1.2Q 
74LS16}« 
74LS152N 
74LS1B3M 
74L51 fl ON 
74LS1BIN 
74L511S2N 
74LSI03N 
74LS164N 
74L5I70N 2,fiS 
74L5174N 
74LS17EN 
74 LSI 81 hi 2.30 
74LS190N L20 
74LS191H 
74LS1B3N 
74L5194N 
74LS195N 
74LS221N 
74LSJ40N 
74LS241N 
74LS243N 
74LS244N 
74LS24&N 2 30 
741,535 IN 2,20 
74LS253N 
74LS2G7IST 
74LS25BW 
74LS20DN 
74LS2A6N 
74LS373N 1.35 
74L5299N 2 00 
74LS365N 
74LS30CW 
74LS367hl 
T4LS373N 1.45 
74.L5J74N 1.40 
74LS377N 1.40 
74L53S1N 2.90 
ML 5490 4 1.80 



V0LTAQE REGULATORS 

LM30GH S .70 LM340-I2K 1 35 

LM300N 1.BB LM340-I6IC 1.3G 

IM3CHH .SS LM340-1SK 125 

LM305H .75 IW340-24K 1,35 

LM309H 145 LM360K S-4G 

LM30BX: 1,25 LW35J-5 7.50 

LM3J7H 1.70 LM353-B 7,50 

LM317-To220 160 LM363-12 7.50 

UM317K 2.4S LM3&M6 7.50 

LM330,fiK 2.20 LH353-1B 7,60 

LMJ20-BK 2.20 1.M35.3-U 10.00 

LH320^BK 2.20 tMT23CH .50 

LM32i3-J2K 2.20 LM723CM .50 

LM330'15K 2-20 7BL05ACP 55 

LM320-1BK 2.20 7BL05CP 50 

lM320r24K 2.20 70.LO«ACP .00 

I.M323K 4.70 7BL08CP S6 

UA3*Q.$V. 1,35 7BLH2ACP .00 

LW340-5K 1 35 7BLUCP Sfi 

LM34O.0K : 35 7BL1EACP BO 



Bfl 



VOLTAGE REGULATORS 



TgZaOlPlHtia) 
7805CP J90 

761 2CP 90 

7B1 5CP .90 

7818CP .90 

7824CP .90 

lOmtCl r«n'« = ■-!■>■ i r&> 
MCTKxcT. SaJH-.Cr'. 



Ts220 I PI a »e. c\ 

7905CP t-95 

791 2 CP 9-5 

791 5 CP .35 

79160*- .&S 

7924CP .9Ei 
rrjtti 



SILICON GENERAL Motorola's 



Linear IC and Volta^a 
Regulator DoiDbojgjV 

214 pages $4.50 



TflANSlSTOflS 

MAF207 t 1.6 

MBF20B 

MRF209 

MBP212 

MRF215 

MRF216 

I4RP221 

MF£F32^ 

MRF323 

WRf224 



■CDG 
19.27 
22.46 
40.15 
43,29 
15.22 
I7,fi7 
16.50 
21,65 



MR.F314 2SI.9T 
MBF314A 28.91 
MFCF4S4 26.53 
MRF454A 26 53 
MHF4B5 22 34 
MRF455A 22 34 
FAHF47^ 4.06 

MHF901 
MRIWM 
URF91 1 
MHFB003 
MBFS004 



3.00 



781.1 5CP 


,55 


78L1BACP 


.60 


7BLtBCP 


.55 


76L24ACP 


.60 


76L24CP 


.55 


79L03ACP 


1 DO 


79L03CP 


1.00 


TGLC5ACP 


150 


79L05CP 


1 00 


79L12ACP 


1.50 


7&L12CP 


1.00 


79H5ACP 


1.S0 


79L1SCP 


1.00 


79LiaACP 


r.fio 


79LI8CP 


1.00' 


79L24ACP 


1.50 


79I24CP 


1.00 


MCI 4530 


4.SO 


MC14QEL 


9„90 


MC146BC 


5SO 


MCl'CO.gG 


490 


To220 C 


Bsa 


76M05CT S .85 


7BMMCT 


1.45 


79MOBCT 


1 45 


78M12CT 


1.45 


7BM1ECT 


1.45 


T6M1SCT 


1.4R 


7BM70CT 


1.45 


raM24ct 


1.46 



Complete 
Opto Triac 
Driver 



MINIATURE DOT MATRIX 
IMPACT PRINTER 

* MODEL 

DP-822 




TKe Unique New Printer That Gives 
You All These Exciting Features. 



* Low Cost 

* Disposable printing 
head 

* Simple interface 

s Handles any type foot 

s Need* only one 12- 

voltDC power Jtipply 



e Use* standard 2'V 
adding machines tape 
dt carbonless paper 

e 21 -column printing at 
25 lines per second 

• Easy to Install and 
maintain 



Model DP-822 



$70.00 



M0C3O0S 
MOCKIO 

WrjG3ail 



■220 
171 
2.M 
111 
3.12 
3 91 
■ 22 



ANCRONA HAS INTERSIL IC's 



Both Hod-orange and Green LEDa in 
the same package. Color mixing can 
be ■ccomplfefted due to separate ■node*. up 



Z-80 
SERIES 

2.5 MHz 

Z«r-CPU I 5.95 

Z-aO-CTC 550 

Z-80-P10 B.B0 

Z-8Q-DART 1S45 
2-flO-DAHT-9 13.50 

2BO-S1U/D 24.40 

j^O-SiO^B 1850 

Z-60-DMA 20.10 

4.0 MHz 

Z-SOA-CPU * 985 
Z-80A^CTC 7.96. 

Z-90CPT0 7.85 

Z-80A-DART IB 65 
Z^aOA-OAFFT'9 18 GO 
Z-flOA-SiO-U 3050 

z-aoA-sia/o 23.40 

Z-S0A-DUA 2A.90 



IM«TO0»lP1. 

|W(102-1PL 

ICM2031-A1PA 

ICH703t'ClPA 

ICM7045 

ICL71 C03- At f ! 

ICL71CG r.p-i 

ICL7107^CPL 

ICLTtlt'CPL 

ICL7TI7CPL 

; :mt:v ■ .:■?: 

ICM720MPQ 

ICMTilCB CPE 

ICM72O7'A1P0 

ICH720S-1P1 

i;:m !:-:-•• '■-'• 



513 SB 
14 M 
l.« 

300 

14 *S 

15 td 
■r, -.:■ 
ieoo 
11 70 
: J iO 

Z2B 
13 M 
A. 11 
&H) 
1S.D0 
SSI 
S4D 



js:?.- 7 ~ - r«- i 1*-. 
ICM721S-1PQ 

lCM«li-AUl 

ICM7UB.B1PI 

ICM721B-C1J1 

lCM72li-CflPl 

ICMTZrT.AlP!. 

rCM7217^IUl 

FCM7217-C1P1 

EeM72i7-1Jl 

ICM721I-C1J1 

ICM7223-1 PL 

ICM.-J3A-1P.. 

ICM722B-1 PL 

r,CiM722t-A1J1 

|CM»2l-ilPL 

ICH7227-A1P1 



j: DO 

in- en 

h n 

;i kg 
11.21 
I] « 

vo H 

|2 A? 

ig 75. 

I BQ 
11 H 

c H 
■■■2 B0 
H Bt 
13 tfl 



ICM7XZ7BIJ1 
ICM7127rC1P1 

FCM7227-1J1 
>CM7240-1JH 
ICM7241-1PA 

ICV!I*2 IJA 
ICH7ZS0-1JE 
ICH72K-1Jt 

ICM7S»-irA 

rCM711t-1PD 
ICL71M-CPA' 
ICLaozn.CCJD 
ICLH4l-CCPe 

iCL»ia-cco 

ICUWII^CPA 



too 
Ul 

h -".. 

1 JO 

.; n 
9.00 

4,70 

:i to 
1 to 
L44 



6B00 
SERIES 
MC6BO0P 5 B.90 
MC6B01L1 85.84 

MC6B02P 11.50 

MC0BO6U2P2 30.72 
MC6S0BP 13.90 



MC6809P 
WC682 1 P 
MCSS25P 
hlCBS40P 
WC5843P 
MC6944P 
MC68J5P 
MC6B4BP1 
M0e646p3 
MC6B47P 
MC6B50P 
MCB352P 
MC6854P 
MCQS69L 



3B.50 
348 
990 
12.22 
45.39 
4^39 
22.00 
39.90 
66 60 
18.06 
3.40 
3.50 
32.28 
177.90 



MC6660P 

MC6BS2P 

VWB7SL 

MC6B80AP 

MC666tP 

MC8BB2AL 

WC6865P 

MC5988P 

MC69B7P 

MCB88BP 



1Q.BO 
It B0 
6.90 
3.14 
8.91 
6,13 
2.72 
2.72 
2.72 
2.72 
3.14 



HF1IM 




1 Megahertz 

HM307 

SINGLE TRACE 
OSCILLOSCOPE 
IDEAL SERVICE INSTRUMENT 
TIME BASE 0.2 lis - 2,0 s/cm 
LP5-TRIGGER ■ COMPACT 
BUILT-IN COMPONENT TESTER 



Only 
$404,25 



2114 (200ns) 
2114L3 
4116 (2O0ns) 
2708 
2716 (5V) 
2732 (350 ns) 



1-9 

$3,45 
3.90 
3.90 
5,90 
9,90 



10 up 100 up 



3.10 
3.20 

3.20 
5.30 
9.30 



21.90 20.90 



2.90 
3,00 
3.00 
5.00 
9,00 
19.90 



6602 SERIES 
PB602 1 6.40 

P6502Aj2¥iM,' 7.90 
PrJ502B<3MHr| 13,50 
P6503 9.70 

P6503A 10.70 

P65D4 9.3.0 

P6504A 10.70 

P05O6 9.30 



PB50GA 

P6505 

PBEOfl*. 

PS5Q7 

P5507A 

PS512 

P6612A 

P65T3 

P65t3A 

P6614 

P6514A 

P651S 

P651SA 

P6520 

P6520A 

P6521 

P6S21A 

PS 52 2 

P6522A 

P6532 

P5532A 



10.70 
9.70 

10 70 
B70 

10-70 

10.70 

(15-50 

9-70 

10-70 
9 70 

10.70 
9.70 

10 70 
5,90 
940 
8,20 
8.90 
6.40 

11.90 
7.S0 

10.20 



sosoa— aoesA 

and Support ICs 

PHJflQA 15.00 



PB0B5A 

FA212 

P82126 

PB216 

?.?2-:r- 

P9228 

B22BP0 

PB237 

8238 PC 

PB2S1 

P82S3 

P8255A 

PB2S7 

P6279 

OPB303H 

DP63046N 

DP83Q7 N 

DP&30BN 



10.00 
230 

4,50 
2.10 
9,10 
2.40 
5. 80 

22.00 
0.00 
6.40 

13.00 
M0 

11.90 

15.90 
300 
3.B0 
SUM 

3 n 



zaooo 

SEHEES 

Z90O1DC SI 50.00 
S9002 DC 140,00 

zaoBsoc 

ZS073PC 
26104 PC 
2B107PC 
ZB108PC 
261 20DC 
26121^ 
2&1270C 
26133 K. 
Z31 38PC 
Z5140PC 
261 44 PC 
261 46 PC 



99.00 
25.20 
4.90 

A.ao 

4 90 
5.60 
3,65 
1B-60 
i&0 
5.20 
3.00 
3.60 
300 



2B164BPC 24.40 
ZS165PC 7.65 

181 56 PC 

ana fc 



7.6$ 
2 10 



RS232 
CONNECTORS 

DS25P niie 2.95 
DB25S I'emjiE .3 eO 
HOODS 175 



SET 



7.M 



NMOS MICRO 
PROCESSOR 
MC68000 L 5347.73 
MC0SO00L4 291.B7 
MC68000 L£ 319.80 
MC634BGP 19 80 
MC68J05P3L 111.72 



NMOS EPROM 

MCM6670SCS 3226 
MCM65704C 309,59 

MCM66766C 309 69 



Universal Osc illoscope 
Probe 




thondor 



S— $ 36 



00 



SWITCH ABLE XI and X10 Attenuation Factor 

KEY ADDITIONAL FEATURES- » lOOHHz banctu'ldth • Heavy 
duty Up * Brvdk rciiiiant ccnlcr condu<ctcKr * Slf ndcr. flrxiblr cabltf 

• bft. table length *» WJd* campcn»tl#n Wig* *» Ri all tcopes 

* Ground rcrfarenci: can he activated at Up * Includes SPRUNG 
HOOK, T.C. TIP. BNC ADAPTOR, INSULATING TIP and TRIMMER 
TOOL ACCESSORIES. 




PORTABLE 
OSCILLOSCOPE 



• DC-tOMHz 
A 2" DteganilGRT 
LSIZi 



• LIGHT WEIGHT 11 inn 



■j, • SMUJl SIZ 
'" '•■■ 

[ r • UlTMUNf 
POWER 



POWER 
CONSUMPTION 

• AUTOMATIC CIRCUIT 
FOR UNUSED SECTIONS 




STORK DO NUT ACQFT MU QliOt H3 

MAILORDER 

P.O. BOX 22QBR CULVER CITV,CA»0a30 



PHONE ORDERS (Z13) 641-4064 



■unbr ^■*UnH miSHt Hi 
■ hi ■nailW til trFOI 



bn pmi: mi itrr kM Vm Difitf p-cne Wi 



Flasher 

LED 

Rid LED and 

Nil cherIC Chip 

In On* Package 

i-RL-4403 

ONLY 

92t„ 



SYM-t 

$239.00 




KTM-2 CBT/TV 

Kybd Ttrm $349 



MARK IV LED 
POWER LEVEL INDICATOR 



KIT $31,60 



a Display Range -36dB io+ 5dB 

• hiDJtiivj or Gradual CiuLiiui Indicating 

« Kit includes, trans iaiors, l«ds. oepecl- 

tars, resistors. PC Board, and silk 

screflned meital front panel 



ANCRONA HAS MOTOROLA IC's 



1FJIM 

BFrlBl 

CA3M4 

cjupsa 

CA3Q7B 

MBO101 

MBDIQJ 

MBDZ01 

MBDB01 

KU-.LZ1? 



MCS77P 
MCB7BP 
MCaaap 
MCBI4P 

mCUql 
MCS72L 
MCHIL 

MCIHP 
MCH37F 
MCUtL 



MCH7L 

MGB17t> 
MCW3L 



MCTSIOF 1 

MC1l3-3*i.P 
M G 1l4tP 
UC13»r> 

MCI 1 DIP 

HC1362P 

MC13UF 

MC1»7r> 

MC1J5EP 

HC13S4P 

MCI 371 P 

MC1373P 

MC13Bir 

MC1403AP 

MC1403Atl 

«lt14QJU05 *33 

MC14HL 1BI2B 

MCT4A4U ;j» 

HCl+WLJ 4 7B 

MC140eLl 4 B4 

MC140*Pt 

F.'CICJP 

MC14HCU 

HC14J7L 

MC1*S7P 

MC143BO 

MC143BL 

MCI 433 PI 

HC144B0: 

MC144BL 

MC144BP1 

MC1445HJD3 

MC14HQ 

lifClaHPI 



1.73 

1..1B 
3-1D 
1 01 

7 IfJ 



■ 4t 

S.lt 
1.44 
37t 
11,07 



I H 

I 31 
7 55 
D 3. 

3 14 
I 5J 

Ml 
«7 

4 30 
4.11 



1 41 



M.C L4SICL Si *4 

MC14HP1 1.17 

>.>■■-: as ■■• \ z ij« 
MC14490 * 34 

MC144BH T.Bt 

MC14SBL 1.61 

HC144JPAL 
MCUMt 
MC14BBP 

MC1«4LL 
MCHML 
MC14HA 
JrlClBML 
MC1CJ1P 
MCUMP 
MCiaiap 
MC30HL 
MCU01L 

MC33D3P 
MC31?r*f 
MC33*SP 



HC3370P 



t-xr 
i jfi 

■ IB 

i as 

15.15 
3.M 

H 

1 1* 
2-10 

1 DO 

i n 



MC740BP 

MCJi&tL 

MC14.1BL 

WC3433P1 

MCS*39L 

MC344BAP 

:HCM70P 

MC347BP1 

p.'c::-jjl 



11 42 

i.ee 

■< 3J 

i. h 

II £^ 

3 IS 
-1617 



MCWIBP 
MC4034P 
MC403BF 
HC4044P 

MC431IL 

MC4SSBNCP1 

MCEJllP 

HCMI1P 

UC1Q104P 

HC 10-1 OIL 

MC1011BL 

MC1D11IP 

MC10123I1. 

HCIOllai. 

MC1012BL 

MC 10131 F 

MC 101 37 U 

MC101BIP 

MC1Q1BSL 

HC1D199L 

MClOlltP 

MCtgllOL 

HC1D22I1-P 
UCT3040P 
UCHOtlP 
MCI441QP 
MC14411P 
MC14413VP 1 

M.C14447P 
MC144&BF 

UC144BI3FP 
MC144B0VP 
MC144BIF 

MC34.C04P 



BJ.7 
LB1 

23 •-, i 
i *a 
;.5i 
II M 
i.71 
27 Ifl 
1 7- 1 J 
15 fjJ 
11 [,3 

i bo 

11.71 

Q BO 

* Z< 

3 30 

3E- 



VISITA STORE NEAR YOU TODAY- Wi slock 1 1«)9 takclrirn of Tithnicil Boakt. Dijt;«t Comtoitnm. Inligritwd Circuits. T«t Equipmiin and Electfenic Sgjpliit. 



ATLANTA 

3330 Piedmont Rd. N.E, 

Atlanta. GA 30305 

(404) 261-7100 



CULVER CITY 

1 1080 Jefferson Blvd. 

Culver City. CA 90230 

(213) 390-3595 



HOUSTON 

2649 Richmond 

Houston. TX 77098 

(713) 529-34B9 



PORTLAND 

1125 N.E. 82rtd Ave. 

Portland, OR 97220 

[503) 254-554! 



SANTA ANA 

1 300 E. Edinger Ave. 

Santa Ana, CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Cammo Real 

Sunnyvale, CA 94087 

(408) 243-4121 



TUCSON 

4518 E. Broadway 

Tucson, AZ 85711 

[B02| 881-2348 



c 
5 



to 

00 



CIRCLE 41 ON FREE INFORMATION CARD 
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CIRCLE 16 ON FREE INFORMATION CARD 



HAND HELD GAME BOARD SPECIALS 

These ere the complete functional circuit boards from 
popular hand leld games — no case or ha Lionet; supplied. 

Computer Perfect 

Has 1 L E OS a nd tone signals. Vou 
to guess correct button sequence to 
ugh] LEDS in order. Requires two 9V 

batteries. With In si ructions. G24404 



S-I.50 







Computer Mind 

You guess I he secret number stored in 
co mputer chip memory. Has 1 LEDS and 
'keyboard Requires one 9V battery. With 
instructions. 

C24405 $3.75 



Starsound Board 

Unique board uses IG circuitry and gravity switch to 

produce space engine sounds. Point the board 

downwards and II produces "idle" sounds Point 

upwards and tne sound increases in pulsating 

frequency to produce ' BiastofC sounds. Originally 

had LEO circuitry but (his has bean removed 

Sound portion Is 100% perfect. 

Requires 9V battery 

and speaker C2440G $2.50 

2 Speaker for above. C2431 1 99c 




120 VAC 
Xenon 
Strobe Kit 

Complete variable 
rate strobe light hit. 
Contains 

- ' ("'•*■ C23Q71 

PC board, 

lino core 

and 

instructions 



$7.50 




Super LED 

Rasher Kit 

Great for Robot projects this 
simple to build hit uses 10 
circuitry to randomly fresh 4 
LEDS; 2 red, 1 yellow, 1 
green. Complete with all 
parts. PC board end 
Instructions, Size: T x 2 
Operates on 9VDC. 
024407 $4.99 




^ 



._._„ P O BOX 27038 

CMANcY DENVER, COLORADO 80227 

electronics >nc 



Phono- Orders * Minimum AD Q*av 56 00 

303- ?B 1-5750 * Pieaja include 51 $0 'or oostage 

■ VISA MC a; copied 
» Phone Orders are welcome 



Sana .for Du r UvQ ttWOQ 0-' 



1..JUL* 



MUSICIANS! 

BUILD VOUR OWN 
MIXING CONSOLS! 

For PA or recording use, building your own 
saves money while giving excellent performance 
. . .and the MusiKits"" listed below ace what you 
need lo get going. 

These are the same kits described in Craig 
Ariderton's bestselllng book, "Home Recording 
for Musicians". These kits Include PC board, 
quality components, switches, and pots but DO 
NOT include instructions since the book 
contains all necessary schematics, assembly 
procedures, and applications* 

"Home Recording For Musicians", Covers 
mixing, miking, consoles, noise reduction, how to 
build a very high performance monaural mixer, end 
much more. 190 pages, softcover: $£.95. 

Project "15-15 - Bipolar ±16 V power supply 
suitable for powering itva kits described rjeiqw. up lo 

250 mA per side; Includes transformer. StS.OQ. 

Project '£8 - Main Mixer. You can mix down from 
a lour or eight track recorder wMh nothing more than 
this module. S25.B5. 



Project #29 

Proj«t no 



Cue System Mixer, $23,511. 



Revsrb System Mixer (does not 
Include springs). $34.50. 

Project *51 - Preampj 1 input Selector Module. 

119.25. 

Project *J£ - Tone Control Module. Sta.25. 

Project "33 - Noise Gale Module $33. 35 

Project '34 ~ 'Budget Noise Reduction System. 

Uses Pre-Emphasis' De-Emphasis technique wuh 
complete Instructions, $24 /channel, four channels for 
$90 OD, 

TERMS- Cji rt» *G4 m Alto* 5*» sJiicping , ainii tluinctd 
Oi'sl*'! ui-dcr n^aaaSJhindinr: VISA rod M«i»'C*rQ ■ uttUktt 
■ 5,35 ifl-ni £3'i 1 4 1 Ski 512-M1J, 2* Art Intludu il'Bift Mtfr*** tor 




CIRCLE 18 ON FREE INFORMATION CARD 



BOX 2355, OAKLAND AIRPORT, C A MB14 
CIRCLE 38 ON FREE INFORMATION CARD 



TECHNICIANS WHO USED TO BUY THE BIG NAMES 
NOW BUY THE BIG NAME IN LOW PRICE" 



o 
z 
o 
a: 

b- 
O 
u 
_t 
w 

I 

o 

o 
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ERS152 *1.20 

ERS 154 »1.80 

ERS 165 *3.35 

ERS 180 *4.40 

ERS 195A $2.00 



EXACT 

REPLACEMENT 
SEMICONDUCTORS 



ERS 236 *2.30 

ERS 238 *4.35 

ERS 291 «1.30 

ERS 703A *1.35 

ERS 712 $2.25 



Smart technicians who want Exact Replacement Semicon- 
ductors with prices that let them in on the profits are turning 
to ERS. A new and comprehensive series of guaranteed qual- 
ity semi's directly distributed by MCM. ERS prices are lower 
because MCM cuts out the expensive middleman, and most 
parts are sent right to you United Parcel within 24-hours of 



your call on the toll-free hotline. And ERS quality is backed 
by a replacement or money-back guarantee. 

Let yourself in on the profits. Order ERS directly from MCM 
today, or call and ask for our complete ERS replacement 
parts list. 



Distributed directly by MCM. Call Toil-Free Number for immediate UPS delivery. 



1-800-543-4330 iSI 



1-800-762-4315 



National Watts ELECTRONIC PARTS Ohio Watts 
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PR0CESS01 


RS 


UPPORT J.C.'S 




WE GUARANTEE FACTORY PRIME PARTS 


We are going to become 


the largest supplier of prime 


NEC 16Kx1 DYNAMIC RAM 200 N.S. 




microprocessor support I.C, 


'S. We guarantee that our I.C.'S 


These 


are prime 41 16's from one of the 


best 


are purchased from manufacturer authorized distributors. 


MOS RAM manufacturers in the world. 




This is the only 


way to deliver prime parts at the lowest 




41 16 200ns 




possible prices. Our committment is to offer the best price 






and the fastest 


delivery tc 


our customer. We give many 




8 for $25.00 32 for 96.00 




thanks to our valued customers who have helped us grow. 








8080A CPU 


4.95 


2708 EPROM 1Kx8 4.50 




NEC 1Kx4 STATIC RAM 250 N.S. 




8085A CPU 


8.95 


2716 EPROM 2Kx8 7.00 


These 


are prime low power static ram's 


NEC 


8086 CPU 


99.95 


2732 EPROM 4Kx8 19.00 


for the finest in MOS MEMORY. 




8088 CPU 


44.95 


4118 STATIC 1Kx8 15.00 




21T4L 250ns 




Z-80 CPU 


6.70 


4164 200ns 64Kx1 Call 




8 for $25.00 32 for $96.00 




Z-80A CPU 


7.25 


Z80B CPU 21.00 








Z80-P1O 6.00 


8755 i 


19.95 


4050 .69 


4531 


.99 


74C925 6.95 


74LS107 .45 


74LS244 


1.95 


Z80A-P10 7.10 


4000 


.35 


4051 1.10 


4532 


1.25 


74LS00 .35 


74 LSI 09 .45 


74LS245 


4.95 


280-CTC 6.00 


4001 


.35 


4052 1.10 


4539 


.99 


74LS01 .28 


74LS112 .49 


74LS247 


1.10 


ZSOACTC 7.10 


4002 


.35 


4053 1.10 


4543 


1.99 


74LS02 .28 


74 LSI 22 .55 


74LS248 


1.10 


ZSO-DMA 18. BO 


4006 


1.39 


4055 3.95 


4553 


3.50 


74LS03 ,28 


74LS123 1,19 


74LS249 


1.69 


Z80A-DMA 22.50 


4007 


.29 


4056 2.95 


4555 


.75 


74LS04 .39 


74LS125 1.35 


74LS251 


1.79 


Z80-S1O/0 18, BO 


4008 


1.39 


4059 9.95 


4556 


.75 


74LS05 .28 


74LS126 ,89 


74LS253 


.98 


Z80AS1 0/0 22.50 


4009 


.49 


4060 1 .39 


4531 


1.99 


74LS08 .39 


74 LSI 32 .79 


74LS257 


.98 


Z80-S10/1 18.50 


4010 


.49 


4066 .75 


4582 


1.01 


74LS09 .39 


74LS136 .59 


74 LS258 


.98 


Z80AS10/1 22.50 


4011 


.35 


4068 .35 


4584 


.55 


74LS10 .28 


74 LSI 38 .89 


74LS259 


2.95 


Z80-S10/2 18.50 


4012 


.29 


4069 .35 


4585 


.99 


74LS11 .39 


74LS139 .89 


74LS260 


.69 


Z80A-S1 0/2 22.50 


4013 


.49 


4070 .49 


4702 


9.95 


74 LSI 2 .39 


74LS145 1.25 


74LS261 


2.49 


320B 3.9B 


4014 


1.39 


4071 .35 


74C00 


.39 


74LS13 .47 


74LS148 1.49 


74LS266 


.59 


3242 10.00 


4015 


1.15 


4072 .35 


74C02 


.39 


74LS14 1.25 


74 LSI 51 .79 


74LS273 


1.75 


8155 11.25 


4016 


.59 


4073 .35 


74C04 


.39 


74LS15 .39 


74 LSI 53 .79 


74LS275 


4.40 


8185 29.95 


4017 


1J9 


4075 .35 


74C08 


.49 


74LS20 .26 


74LS155 1.19 


74LS279 


.59 


8185-2 39.95 


4018 


.99 


4076 1.29 


74C10 


.49 


74LS21 .38 


74LS156 .99 


74LS283 


1.10 


8202 45.00 


4019 


.49 


4078 .35 


74C14 


1.65 


74LS22 .38 


74 LSI 57 .99 


74LS290 


1.28 


8205 3.95 


4020 


1.19 


4081 .35 


74C20 


.39 


74 LS26 .39 


74LS158 .75 


74LS293 


1.95 


8212 2.00 


4021 


1.1.8 


4082 .35 


74C30 


.39 


74 LS27 .39 


74LS160 .98 


74LS295 


1.10 


8214 3.95 


4022 


1.15 


4085 1.95 


74C32 


.99 


74LS28 .39 


74LS161 1.15 


74LS298 


1.29 


8216 1.85 


4023 


.38 


4086 .79 


74C42 


1.85 


74 LS30 .26 


74 LSI 62 .98 


74LS324 


1.75 


8224 2.6S 


4024 


,79 4093 .99 


74C48 


2.39 


74LS32 .39 


74LS163 ,98 


74 LS347 


1.95 


8226 1 .85 


4025 


.38 


4099 2.25 


74C73 


.85 


74LS37 .79 


74LS164 1.19 


74 LS348 


1.95 


8228 5.00 


4026 


2.50 


4104 1.99 


74C74 


.85 


74LS38 .39 


74 LSI 65 .89 


74LS352 


1.65 


8238 5.45 


4027 


.65 


4501 .39 


74C85 


2.49 


74LS42 .79 


74 LSI 66 2.49 


74LS353 


1.65 


8243 4.65 


4028 


.85 


4502 1.65 


74C89 


4.95 


74LS47 .79 


74 LS1 70 1 .99 


74 LS363 


1.49 


8251 A 5.55 


4029 


1.29 


4503 .69 


74C90 


1.85 


74LS48 .79 


74LS173 .89 


74LS365 


.99 


8253 9.85 


4030 


.45 


4505 8.95 


74C93 


1.85 


74LS51 .26 


74 LSI 74 .99 


74LS366 


.99 


82B5A 5.40 


4031 


3,25 


4506 .75 


74C95 


1,85 


74 LS54 ,35 


74LS175 .99 


74LS367 


.73 


8255A-5 5.40 


4032 


2.15 


4507 .95 


74C107 


1.19 


74LS55 .35 


74LS181 2.20 


74LS368 


,73 


8257 9.25 


4033 


2.15 


4508 3.95 


74C151 


2.49 


74LS73 .45 


74LS190 1.15 


74LS373 


2.75 


8257-5 9.25 


4034 


3.25 


4510 1.39 


74C154 


3.50 


74LS74 .59 


74LS191 1.15 


74LS374 


2.75 


8259A 7.30 


4035 


.95 


4511 1.39 


74C157 


2.10 


74LS75 .68 


74 LSI 92 .98 


74LS375 


.69 


8271 60.00 


4037 


1.95 


4512 1.39 


74C160 


2.39 


74LS76 .45 


74LS193 .98 


74LS377 


1.95 


8275 32.95 


4040 


1.29 


4514 3.95 


74C161 


2.30 


74LS78 .65 


74 LSI 94 1.16 


74LS385 


1.95 


8279 10.30 


4041 


1.2B 


4515 3.95 


74C163 


2.39 


74LS83 .99 


74LS195 .95 


74LS386 


.65 


8279-5 10.80 


4042 


.95 


4516 1.69 


74C164 


2.39 


74LS85 1.19 


74LS196 .89 


74LS390 


1.95 


8282 6.70 


4043 


.85 


4519 .99 


74C173 


2.59 


74LS86 .45 


74LS197 .89 


74LS393 


1.95 


8283 6.70 


4044 


.85 


4520 1.39 


74C174 


2.75 


74LS90 .75 


74LS221 1.49 


74LS395 


1.70 


8284 5.85 


4046 


1.75 


4522 .99 


74C175 


2.75 


74LS92 .75 


74LS240 1.95 


74LS399 


2.95 


8286 6.70 


4047 


1.25 


4526 1.15 


74C192 


2.39 


74LS93 .75 


74LS241 1.90 


74LS424 


2.95 


8287 6.70 


4048 


.99 


4527 1.75 


74C193 


2,39 


74LS95 .88 


74LS242 1.95 


74LS668 


1.75 


8288 25.40 


4049 


.69 


4528 .99 


74C195 


2.39 


74LS96 .98 


74LS243 1.95 


74LS670 


2.29 


8289 49.95 




















MAIL 


ORDERS 


SHOULD BE SENT TO: 




HANIE Y ENGINEERING 


P.O. Be 


»x 21432 


Seattle, Washington 98111 




RETAIL STORE 




Telephc 


me Order 


s& Inquiries (206)453-0792 




1644 116th NORTHEAST 




Minimu 


m Order 


$10.00 Add $3.00 Shipping 




BELLEVUE, WASHINGTON 98005 


FOR T 


HE Fl 


NEST IN MICRO 


PRO< 


CESSOR SUPPORT I.C 


5 | 
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GiLLET ELECTB«liC$ 



P.O. B0X401244R 

GARLAND. TX. 75040 

214 . 278-3553 



Sound Effects Kit $18.50 

ThtSE-m ■ncompiffio kn thml 
CO.nlauil ill (Hi* p»r(jlo buijd* 
prafjra m made 1PunrJ *UkM 

a#nara.ior CHtfignvd around 
lha now Tvipi limlnjnwiii 

tHTurr sgHjn.d chip, t ■■■,!> 

board provdst bin** or MINI 
DIP swUchti and pol* Id 
program ilia vinoui cam- 
bin ilia-ns o( thfl SLF OioHaCor. 
VCO NCHW. On* ihaL, 4nJ 
Env«lop«C«n1rQ->i A Quid Op 
Amp IC 13 Ut«d 10 irflpliOmajiil 

an Adjumblo Pulw Ganwa' 
lor. Ltval Comparalor ind 
Mullkpl«K OaciHatar lor *v*n 
mora vanaHlity Tha 9H" x 5 
PC &N'd laaCur aa a protaiyp* 
ar«t io allow rot v»i > added 

circyiEr-) 1 Eatily poo^Ttmrnod 

lo du plica (a Exploilom, 

Phi io' Quih, Steam Ttt\ni,z' 
armaii an inlimlt lumbtr or 
olhn lownda. The uftn ha$ a 
rnulCipl« fM appliCJrllOni T'-.c 
low ptiot: mciudM all pats 
assembly manual, programming cluMv and detailed 764J7 chrp 
Specifications H run 5 on a SV battery (not included] On board 
100MW amp will drrva a. small Speaker direclly, or the unit can be 
CO-nnacEod la your sLereo with mCrftdibta results' {SOHkOf OoJ 
includ*d|. 7W77 I* LfKludM, Available separately lor (3,15 each 



The AY3-B910 Is a 40 pin LSI chip with three oscillators, three 
amplitude controls, programmable noise generator, three 
mixers, sn envelope generator, and true* D/A converters (Fiat 
are controlled by 8 BET WORDS- No exierna.1 pots or caps 
required, This chip hooked to en 8 bit microprocessor criip or 
Buss (8080. zao, 6800 etc.) can be software controlled to 
produce almost any sound. It will play three note chords, make 
bangs, whistles, sirens, gunshots, explosions, bileets. whines, 
or grunts, In addition,, it has provisions to control its own 
memory chips with two 10 porta. The chip requires +5V @ 
75rna and a standard TTL clock oscillator. A truly incredible 
circuit 

$12.95 W/Basic Spec Sheet {4 pages) 
60 page manual with S-lOQ Interface instructions and 
| several programming examples, 113.00 extra 



MANY OTHER COMPONENTS AND KITS AVAILABLE 
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR 
. FHEE CATALOG. 



fy#( Doomsday Alarm 

Ef you have trouble sleeping and you would like 
the rest of the neighborhood to share your mis- 
ery then this little kit will be for you! There 
is no way to accurately describe the unearthly 
howls, screams and tones that come out of this 
kit. Four separate tone oscillators are mixed, 
cancelled and stepped at a varying rate, 10 Watts 
of crazy sounds. A great fun kit or a practical 
burglar alarm. Complete with PC board and all 
necessary components less speaker. For 6-12 
VDC. Q 95 ORDER DA-01 
KIT 



7 Watt Audio Amp Kit $5*95 

SMALL SINGLE HVeRIO IC AHD COWPGNfiNTS FIT ON A J" ■•■ 3" ec 
BOARD (INCLUDED) PLfNSON 1?vOC GREAT FOB ANY PROJECT THAT 
NEEDS AN INEXPENSIVE AMP LESS THAN 3\ THD (S S WATTS 
COMPATIBLE WITH SE'Ol SOUND KIT 



AY3-8910 programmable sound generator O-vervoltage Protection Kit $6-95 



Prelect your expansive equipment Irom ovarvoJtage 

conditions. Every computer should have one! Works with any 
hived DC power sourca from 10 to 20 volts up lo 25 amps. 



Super Value Power Transformer 

Well made, open frame iranstormer wlih mounting ears. Build a 
+8 end it2 supply wElh Inexpensive parts. Free achematlca at 
several dlf-.gm. Primary 117VAC- SEC H 1SVAC @ .SA SEC 
»2 15 VAC @ 5A SEC t3 8VAC @ 2-SA- OttD£tt: 

tPtOAl BQNUSlOfdor 2 MET-QQQS 

Soj free 723 voltage £4 95 El=h 

regulator !Cf 



1 HO .0 d 

' BIND CHECK U.O. OR CHARGE CARP HO. 

' PHONE ORDERS ACCEPTED OH VISA AND MASTCRCHAnCE ONLY. 

■ ADD §U FOR SHIPPING 

■ TXL RES, ADD 5*i STATE SALES TAX 

- ALL FOREIOH OHD«RS ADD IW FOR SHIPPING CHARGES 
If, S. FUNDS ONLY. 
(21 4) 27S-j5£3 



The Greatest Breakthrough 
In Electronic Music Ever! 



Car Hoi mi 
Toyi 



■ It Bonn 
" Slor* rjltpliyi 



The 

Super Music 

Maker 

REVISION 2 

$14*95 

(Basic Kit) 

Doos not ■•nckiOC soajnar 
smtcfttt or JTOfl fiOW. 

Now you can play hundreds ol songs using the Bullet Super I 
Music Mak«r. The unit features » tingle factory 
proflrammed mlcroproctucr IC that comes wnn 20 pre- I 
programmed short tunes. By adding the additional PROMS 
427P6'3l ihe system can t» expanded to play up to tOOO 
nol« par PROM. Just think & compact electronic 

Instrumanl that will play dozens, hundreds or even 
thousands of selections of music The kit comes with all | 
vltclronlc cdrnponsnls (less Ihe PROM) h and a drilled, 
placed and screened PC Board which measures 4" x 4V. 
The 7 wait amplifier seclion is on the same PC board and I 
drives an B ohm speaker (not included}, from a whisper to 
ear splilling volume. Since the unit works on 12 VDC or 1 2 
vac*, vehicle or portable operation Is possible. Whal do 
you get for (24.957 Everything but a speaker, transformer, 
case, swltchrts, and PROM. Additional 2708 albums 
containing popular tunas are available tor $15.00 each or 
you can program your own PROMS using iniormation 
provided with the kit instructions. Lists of available PROM 
alburns are available on request (Nolo: Uml pia/s 
Gi&ctfonic music one note at a h'rno, if js not possjfir'o toplay 
chords or a moiody with harmony simultaneously.} 

* Envelope control gives decay to notes. 

* "Next tune" feature allows sequent lal playing of si I songs . 

* On board Inverter allows single voltage (+12]- operation. 

OPTIONAL ACCESSORIES 

DIP Switches One 6 pos.. One 5 pos. 2.00/3*1 

(Cen bo directly eotakfed to PC Bd. to access tunes} 

Rotary Switches Two 5 position 2.50 /s*i 

(For rtmolt wiring to PC Sd. to access lunes) 

Altradlve PisiHc CaH 6.50 

Wallplug Transformer 3.00 

(For operation on 117VAC house voltage) 
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HICKOK DIGITAL MULTIMETERS 



V| I Z TechDMM3 1 /2- I 

Digit LCD Readout / 

Mod El WD 747 *"7Q95 J 



ma 



Beckman DIGITAL MULTIMETERS 




Had el TECH 300 
Model TECH 310 
Metal TECH 13D 



M09 95 
s 140°° 
M99 95 



mpum DIGITAL MULTIMETERS 

Modi) iM Model 463 -<■'"' Si: ' 

s 199 95s 169 95i g| 

— . as.---- 

f aju- ij 26D Meter 

Model 260-7 

SQR Cgmplete inifi nickel- 
^M- caOmium banenes, AC 
chaiter'adapter. test 
ttads 



mm 



]- : 'i 



tTtr«7) 

Magnifier 
Lamp 




Pretaton tjrrjgnrj jnd pohshLMI > 
maprtirncatran lens 



Casio Calculator- 
Calendar WatctL 

Mod! I E-SD 

S4250 



Watcti^ 



15 MHz Miniscope 



* Rise time H.7nSor 
v. r :-. ■ Quilt. in signal 
detay line » Flat 
response 



Dual Trace 
^5" 30 MHz 
Triggered 
Scope 

Model 147SA 

Digital 

Pulsar Probe Model op-mo 

50 MHz 

Pulsar Probe Mnd<i dp-sd 





Autoranging 
DMM 




JVs-Digit 0.1% Digital 
Capacitance Meter 

- Model 3001 *233^ 



Function Generator 

Model 2001 S"| 5795 

Proto Boards 



ModeH 
PB-1M ' 
Fully assembled 
$5995 



Logic Monitor 

• Automatically 
displays sialic and 
dynamic logic • 
WorkswilhDTL, \ 
HTLTTLaild t 
CMOS 



lode I LM-1 

59 95 



Touch/Test 20 Multimeter 




15 MHz Dual 
Trace Triggered 
Miniscope 

Model MS-215 



30 MHz Dual Trace Triggered 
Miniscope md^i ms 230 




PK4D0 



* Pc Slandaru SlaMar Kll #0ni | 



^lindartl Conmifld § Hr 
Lo-ict m i*a ump ucouni « Cm i!i Ajip-nw Wcab'c 

PK5D0 s Pe unrasonto Stwttf ni «fi-t in Dwuit 
Uitnscnic Camming i^nupla ■ On* ill HinrJ ft. a "jrn-jK 

lHVi m T*5 |I» (Jm[n U. ■■Jh ■ Qr6 1 1 1 Ajip'Jjnr* Uml 

LHS01 Lamp Wcduii S 11.91 

AMU I Aularia l/asMe S1 J 1^ 
WSTQl wii SwMCh K'L'iJb.: Hi H 
WSTll hViil 5^x11 Uoduit 

Dn-Oli 1 
S15 35 



sgg95 
The Time r 15995 




FIDELITY 



Sensory Chess 
Chess Challenger 7 Challenger^". 0, 

S 7P) 9S I IJr&A aai\ Voice Sensory 
-*S\ Challenger 
S24995 




WAHL 

Cordless 
Soldering 
Iron 
12995 




7he.ima£~S/ta± 

Circuit Tester 

Finds, laulty components 
quickly and easily 

*29 95 m 



1 



Miniature 
High Fidelity 

3- Way Stereo 
Speakers 

H HI Mod? 
^^Hag HF-3 



.^S 



MURAPH0NE 

Cordless 

Telephone 

System 

M10.I 




Weller' 

WTCPN Controlled 
Output Soldering 
Station 

Model WTCPN 

Service 
Master 
Tool Kit 



s49 95 



Soldering 
Station 





JTCI ,Sttper6ase 

Model 

70260 




249 95 



In-Dash Car Stereos 

8-Track AMfFM iH50 

ModiNCSWD ** fc 

Cassette AM FM SR750 
Model JCS5DS *" 

Digital Cassette AM FM 
witfl Clock Model JCS 607 



Graphic Equalizer r> 

Model GE 5M0 $3Q95 k'-Z^iLjQ 





6x9 3-Way*12 95 ea 

Speakers "Moj magnei 

Model BP20QD-G9 TRD 



855 Conhlin St Famningdalef, NY. 11735 

add ron ShPFifc,; *na iht; jiuuce 

«12MH SI,* 

S»1.ttti MB H ,. 1.1 

TSiMi* l«Dt 1B« 

mrlDMtn II W 

CDD'i mra 



Hatttrt Cnwgt 
■ BanK>maricara 
• VtSA p con 

- Men*? pieitr 
-Ch«Ch 

H v stai* iti'^xrin add 
aofxopnilo Hiitiiv 



TOLL, 
FREE I 




vtltii WIs&rmi'qibrBvrnuat*' Mt*fr\s*q ^n* eritr TaKH oil o' th# t^Ktruntoim i*»*t«i and aj.pl, it,* a^op-an ditccunT I ■> rki wtivtf add ihr wv *M«iy tobW »m T^no*i ?Z\ __ 

*»Vf«f d™»* Wi (bt »» iH^prtj ond «wn«# id oddwtci tfifeU)* Carafe q^ ^i*e ^4 ji^ml *(«^m<« tfd* * °™; '*' 

*HCN DtCMIIK IT PHONE. (All: I iDl]» MM IM.,. *V. Hi., Ml Jtl HI **H] t r -*J I..J |w v 4„ I. DICI PL> M,*W., ] H.,.k IU»| i..r Ml. MH 1*7DI & JvOO i*?^ 

fMmorm&t «*•«». m»*F*<-fef Matter tojnjr VlSJ «( & [i DiG'-KEf GUARANTtEt Any pgrtiBf profit ti|«ctai*if(rwBD^iH,ihrtrp(!^igt»!l«FT<iH<* •.- * 50 00*99.99 
wri sr rrfimdwJ rt irtwnrd ^Th-n 9Q feji Pro* f «*ipi writ a icai n* T ouf niMt 1 1 00 .00 & Up 



CHARGES VOLUME DISCOUNT 

Add «.00 * OX- - 
Add vg 7J 1 100. DO 1249,99 
. Add*0.3O* 2SO.0O **99.99 
Add tO, Jt* 100.00*999.99 
No Charge 1 1000.00 1 Up I 
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JT cpu's a 

i ' SUPPORT 
CHIPS 



RAM's 




MC1B - 

74CI4 ■ 

>ioo ■ 

-J-.-] ■ 



74CIM - I M 
MC1*I - t.lf 
M1M - Mi 
■:*•-•'.". - l» 
i*Ciij - : n 
MC1M - IK 

T*ClTt ■ IM 

MCI IT IK 
74UH1 - H 
MOW - 4*5 



SPECIALS 



14 PIN HEADERS Jill .00 

ISPrNHEADERS .40 

24 PIN HEADERS .15 

40 PIN HEADERS 1.T0 

BO PIN EDGEHOARD CONN 3.95 

26 PIN EDGEBOARD CONN 2.60 

50 PIN RIGHT ANGLE CONN 355 

20 PIN RIGHT ANGLE CONN,. 2.25 

;n 2516 ROM'S 2S.0O 

Sea. 411S-3RAMS 20.D0 

MC680Q0L 126.00 

SSIWESlKxt RAM 44.95 

1 5% O tscou nt al I 74 L a n d S se ries 

20% Discount 
340T and 320T regulator* 

SPECIALS GOOD THRU JULY 1581 
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lilG" itilckvrtthl.'lO" toadng 
4^" x 6K" $1.95 

DATEL'S OAC-CSEO. 

S bit DAC - *7.95 

WTEHSIL OGllSF ANALOG SWITCH .' 

JCKAXMELOfilVFrlS HI, GO 

ttfTTPSIL KL 7104-1 2 at. 12 HT 

wpcgWEgTg 4»,» 

ntdlCOK 5AD 1024 ANALOG SWUtr" Ilfl. K 

HiM » tew jo 

74*02 JO I'm U M&iM IB 

Htta b mi 1*3 msi" t.re 

74K4 « WH3 It 74*174 14S 

T4ICG * H]tH 1.40 M'.17S l*S 

Hit* 4 7*lE9 I [O -451** no 

T*1W » *H-1» 1 » 7**2*7 I » 

?i5'l * 71EIJ* 110 ?15S1 143 

71 15 40 1*31*0 1 » TOMA 1 53 

7*5M 44 M5IEJ 1 10 74£Se) 1 W 

MJ» 40 745151 IS 74JU3 T» 

T*J» 40 M31U l» 

7 WATT LD 65 LASEH 
DIODE IR $8 95 

25 wad Infra Rod Puis* ISG 3006 equV-r 
Laftw Diodv [Spec ih«t indudadl ( 124 95 

:N3S20PFET ... * .■■15 ~ 

2N5457NFET * J = 

2N2f3*6UUT * .46 

ER 900 TRIGGER DIODES 411.00 

2N (KGB PROG UJT , . . „ * ,« 

CLOCK CHIPS 

MM5314 M.75 

MMS316 M.96 

TANTALUM CAPACITORS 

.22UF3&V 5/41.00 10UF10V - 4 .40 

.47UF35V 5/41 .00 22LIF 10V — * .30 

.6SUF3&V 5/11.00 1&UF t6V 3/41.0Q 

1UF20V 5/ 51. CO 30UFSV 5/41.00 

2.2UF2GV 5/41.00 33UF20V 4 .60 

3.3UF20V 4/41.00 *7UF20V 4 M 

4.7UF 35V 4/41.00 10QUF 10V * ,70 

B.KUF35V 3/91.00 12QUF6V { ,75 

SAN KEN 

AUDIO POWER AMPS 
Si 1010 G 10 WATTS .. * 7.50 
Si 1020 G 20 WATTS . . $1 1 .00 
Si 1030 G 30 WATTS .$13.50 
Si 1050 G 50 WATTS .$25.00 
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RS232 
CONNECTORS 

DB25Pmale $3,25 

D8 25S female ... 54.25 
HOODS $1,50 



CRYSTALS $3.45 aa. 

Z.QCOMHi E.IMWH: 

4.0Q0MHz -B.QQOMH: 

3.000 MH2 10.000 MH* 

3.67 MKi l$,0QOMHi 

G.OOOMHj 18.432MHI 

E.OOQMHr J 20-0OOMHj- 



TRANSISTOR SPECIALS 

iNixnn^'GiTO-S. 

2H4«APP.POi:Tu,6 
WJMSMW- PNP&LT0 3 
Tu*121 - HFTI SWITCHING 
2NC2S fftv SWTTCt* W JtrwiB 
UpTFWO* J C4 IF THM&STQH.99H 

3NWHPNP*>Tij>!U 
JH31J7nrPHSrlF 
IHS13K|FH5lTO.JiTF 
If II ».M N PH ?> TOB 

:^J^rHPH5.TD«, 

zwznMnxsii'aii 

SSESKHBJ* 

»HHHJtfMSJTOU 

Zn»t0lPMPS.TO« 

;HHWN»*t. roiM 
iwianrs td-so 
mooiNra&TOi 

Ttf3i|piP*|S.TO-iSl 
T.PHBPMPSiTDaf 
TiPMPtJ?!!. 
TIF 131 W Si UH 



.J. 5 



4.JI CO 
t K 

m» 
friioa 

I K 
I K 



iua- 

?401 - 
J402- 
J403 - 
1404 - 
3405- 

?«xe 

T40? 
J4M- 
T409 - 
741* - 
7411 - 
7412- 
741 J- 
WI4- 
7*1*- 
7*17 - 
J4J0- 
7*36- 
7*2*- 
7*11 - 
M»- 
743JZ - 
7*37 - 
7^ffl- 
7*40 - 
7441 - 
1443 - 
74*5 - 
744* 
7**T 



TTLIC SERIES 



7471- 
7473- 

74J4- 
T47S- 
7*7B- 
74W- 
74(3- 
74»- 
?4M- 
7*»- 
74»- 
?*ji - 
74B- 
7*M- 
7*H- 
?4»- 
7*6*- 
74107 - 
741JI - 
7*121- 
7*123- 
7*12S- 
741M- 
7*1*5- 
741** - 
741 SO - 
74151 - 
MIM- 
T51H - 
7416B- 
T4if7- 
741*0- 
T4.it - 



7*1*2 - 
T*l*3 - 
J41J4- 

«1« 
7*1H - 
7417* - 
741 n - 

74174 - 

74175 - 
7417* - 
74177- 
741H - 
74111 - 
T41M- 

741S1 - 

74113 - 
741U - 
741 94 - 

741S6- 
741H- 
7*IS7 ■ 
7*271 - 
74329 - 
74X4 
7*3*7 ■ 

;*x* 

74J»- 

7532* - 



--. 



W£ SHIP OVER 36% 

OF OUR ORDERS 

WITHIN24 HOURS 

OF HECEIPT 



MINIATURE MUt'TMUHN TRfM POTS 

100, 500, 5K. 10K 2S0K 4,75 HCh3/$2.00 



NO, 30 WIRE WRAP WIRE SlhlGLH STFlASD 

100 - *1.40 



FULL WAVE BRIDGE 

my [Mil* ha 



ALCQ MthlATufK TOfttl'Li SWITCMfS. 
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1 5A 


CR 

*A 


's 

jr>A 


noA 


100 


EO 


1 40 




200 


.70 


m 


i n 


9.00 


4« 


1 30 


1 40 


1.60 


12-00 


900 




1 » 


3 K 


15.00 



TRIAC's 



PRV 


1A 


10A 


ISA 


ICC 


45 


80 


l 56 


vn 


H 


1.30 


? ID 


40p 


f .30 


iM 


J 10 


COO 


2.00 


i ra 


4.30 



FP ipqPHOTOTHANS 

flED, YELLOW, GRIO* or AMEER 1>RG E LED'i J * 
RE P CiRf E h Bl POl AH L EO * ... 

MLED9a!PlLE>L> 

HRD14H PHOTO PARI, .XTO* 
TIL-nBOKTO-ISOLATOPl . . 

ILSOPTO-iSQLAlOR . . . 

TWAtT 2EWERS- J.3. 4 ?, S 1 , 5 *.. * 9. 9 2, f.1, 10 r 

12. ts. tB,uc22V fl^llOO 



s I V! 

* 4i 



t *5 



SFC 3301 - 50 PRV30A 
FAST RECOVERY D3QDE (35n$) . $2.25 
20KV250MA DfOOE $1 ,90 



SILICON POWER RECTIFIERS 



Hunt- ji 

741S1T- M 

74U1S- 4* 

MLtlil- JO 

741S11 - 39 

T4J9- >: 

74J31 - 2* 

74LS32 - 3 

ML4»- * 

74LU7 - 44 

H4LS3 - 41 

7*L5»- » 

74U32- *0 

T*>.SS3 JH 

MtSJi- Ji 

W1S*3- 40 

74LS47 - 55 

T4LE4J - 75 

74L141 - 2* 



DIP SOCKETS 

(PIN 17 72PIN JO 



74LS SERIES 



7414ID7- 47 

74L5.LM - «5 

74*112- At 

TtL5.ll] - 4b 

T4L4I14- H 

ML*t32- .7* 

f*L*iM- JO 

744.519- 40 

74151E- « 

HLEIX- PC 

T41S1M - H 

:«i&-»- 70 

paiih - i.n 



74LS34* - 1.10 



PRV 


1A 


3A 


12A 


60A 


126A 


240* 


100 


.05 


.14 


.35 


.90 


fl.25 


6.00 


=00 


.OJ 


JO 


40 


1.30 


5.26 


9.00 


400 


.03 


25 


.66 


1.60 


0.50 


12.00 


BOO 


.11 


.30 


.90 


2.00 


3.60 


15.00 


too 


.16 


36 


1.00 


2.50 


10.50 


IS 00 



ltl 



74L*ia - 1 00 

ml£i*i - ■ >:■ 

74L31I1- 1J5. 
.'41 til IB IH 
MUTC I ID 

Tiijtn- -» 
HtltM- I JO 
T«LSn 1DO 
T4L*tlt- I» 

w*tn- ij* 



MtSEEl- 



LINEAR CIRCUITS 



1.25 3,00 12.50 26.00 



IN4148IIN914) 
15/$1.00 



.5V at SOOma SOLAR CELLS 
3" diameter $4.35 



7 SEGMENT DISPLAYS 

FSC 802+4 digrt 0L 707C.A. .3\..,» .75 

C.C. 8- dapdv *&55 DL 747 C.A. .6' . . *1.50 

FNO 603 CC. .5' ...* .85 FNOS10.8-CA ...MM 

FND510CA.5' ...* .35 FNOSOS.B'CC ....41.95 

DL704-.3' CC * .65 



LhUfll 

iMJftl.-J 
?41Cv - 



LJJ5* 
I LJ01I - 



LMJH - 
IMJfl - 
11*177 - 

HUH) - 



lUIH) - 
tJL>JI| 



■UKC - IK 



REGULATORS 

LUllTT 12 SO] MLQ5 t 4$, 

LUH7 £2*0 LMJOK | 7S 

J23K1VJ* tt?t MKUHocWv MM 

7WGKC4v Jt *A »«l "tj^y' '*" i v 

723 ... i .so I ia** i n 

SOT*. tJ.OflSV I .90 LASI4K7 f IJVJA »» 



POSTAGE ADD 10% FOR ORDERS UNDER 920.00 
RATES ADD 5% FOR OflDERS BETWEES 920 00 ASD 460.00 

ADO 3% FOR ORDERS ABOVE 450.00 



TEHH1FOB CAHBNcOGE, MA55 HMD CHECK SEhlD 12* FOR OLKB CATALOG 

OR MpVfT ORDER M.fi'UUM TfLEPWOKf. ftAtUKIHS THANSlSTOfES Fj 

CO.L7 F-JftCMASE OHCfP- OR CKAH^E IlOtiO RECTI FIE PT5>. 14* MAMPSHIBE 

MINIMUM MAIL DRDEA K.0O fT., CALtl A l&OE . M *S5 Cfll H 
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CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 



SMASHING All SALES RECORDS — OUR NEW 
30 CHANNEL CABLE TV CONVEHTERi 



I CMVrtfll JM«J A lUCWr ^^■■V J^^k M'S 

J Nc. K9AEM7 ^0f M 



HOT NEW IMPOHT1 REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 



OQ95 



IriEliKfti rtftioiv TV 

<JJi/oif BMrECh in(l 

finf tuijnii conufill 
Md. StflrVUn, 



ETCOMK1I WIRELESS - 

THE ULTIMATE CAflLE TV CQNVERTERI 




89 95 




VIDCOR Z0O0 CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 



ltm«rc i your VCR I up* 

*mityTflrw(flfjnniniri| PJ( 
ilwri <iftkj[* dunr4i dwi 
trot. Enibici 
d orw cibl* prDgriTh 
wti'lt »»43d«i™j ,pid>Uij 
?.-.; :;:•■.■•■. tv : 



UNUSUAL FACTORY SURPLUS 
MID BAND - SUPER BAND CABLE TV TUNER 



l 3M.VAW- D» t . tl l«.j ;r ^r.-n !>.■■- A v rf. -r.,1, tl.BCl) 



19- 



4 



FACTORY SURPLUS UHF TUNERS 

95 



Blind ft* i* producTign lurplul. 
All Id in! Bltv. IUcjjI Tor ixCHif- 
,jn*nl il tvort ton ilfli Bfl, Ubl* TV 



MINIATURE FM WIRELESS MICROPHONE 




HnUn in ihi di-fn aT y«Jf 
hind. H«H[nlanon Jiny win- 
dird FM ridvo or imlw. 
No 304VA4S2 



QUARTER MILE WIRELESS MICROPHONE 
& RECEIVER SYSTEM 




95 s: 



$49 54 , |rtBt -rtperti*. VIU m4Hi 

Hi jssvaoh 



FACTORY SURPLUSVHF/UHF 
TWIN" VAftACTOa TUNERS! 

Urniril Ne. »C 2143-1, 

Grand NCWI i<ms rm b., >j n] 
or rrpirinjilKlmniciMj Nrcd 
TV -FRONT ENDS". A i.i.U lo 



I9S 



DUMPING! NORELCO ENDLESS LOOP CASSETTES' 



Irnootiibln U» find m my 

pfrCfl 

3 minuwi — N* 2S9VAOH 

* minutu - No 3S1VAIH 



IN STOCK - THE MURA 
CORDLESS TELEPHONE SYSTEMI 





SOLID STATE SALES 



P.O. BOX 74 D 
SOMERVILLE, MASS. 02143 



TEL.I617) 547 7053 

WE SHIP OVER 96% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 



TOLL FREE 1-800-343-5230 * 



9 



SALE OF QUARTZ BATTERY. 
OPERATED CLOCK MOVEMENTS! 

^\f Accuracy aJ 1 Ti'fi ' vww up 

^» J to 4 ¥»«n BtKrjIion on 1 tflu 

' *^ lirw't:"™<l lirvportmlrofn 

49,9* Wnt Q4frrniTY No 34&VA5EI 



20 AMP REGULATED 1ZVDC POWER SUPPLY 



tjti^nolcotl, 1? 5 .J: UH 

mj/iii *4dm. S$Q iiriufi 4ip ici 

400* PEP. CLund mm. Iu.\ar, 
«iteJ 1 10 VAC No 3SBVAJ** 



i Ayn, W fBga -M4.M. 4*1 « w.75. | 





im&rgag] 



ETCO ELECTRONICS 

NORTH COUNTRY SHQfflNfl GEN 
PLATTSfJUROH.N.V. 1IS01 

ChKh MiUi iiiAr, p*Tin Vfi*A Mpitrr£M4l PP. I San v, -iq C.O.D. | Add 15*. 
lor UPS ii Hi-ndli«i ilEfltm r.(--*Ol N.V. Sliu midnUi id* TX utai we. 
D»jl*i * Espwl inqu m.Eid Our 1ll4£H\on» OtdfT D>' k rvtfir tlBMI 

OM 1 ^Sia-561. 5700 



- 
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CIRCLE 35 ON FREE INFORMATION CARD 



CIRCLE 31 ON FREE INFORMATION CARD 



SURPLUS 
ELECTRONICS 




5 
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CIRCLE 55 ON FREE INFORMATION CARD 
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contact east 




H TRIPLE TT 



Economy V-O-M 

AC/DC-0-10, 50.250 
DC Currenl — 0-2.5, 
5,25, 250mA 
Measures into 5 Q0KH 
Accuracy- ± 3% DC, 
±4% AC 

Comes wilh Battery, 
Test Leads, and Manual 
VJIZ wv-5i6BS25.au 
— i »- — ^a- 



o 

2 

o 

I 

r- 
O 

UJ 



g 

< 
<r I 



Miniature V-O-M 

• 20,00011/V DC Sensitivity 

• 5,0000/ V AC Sensitivity 

• 0-20.000-200,000— 
2MO-20MO 

• +3% DC, +4% AC 
Accuracy 

• Comes witti Battery, 
Test Leads. 

and Manual 





S7O.O0 



'Analyst" 

26 Ranges / 7 Functions 
Accurate to +1% 
Auto Zero / Auto Polarity 
Checks Leakage to 10MO 
Comes with Case 
8020A $189.00 



Touch/Test 
20 Multi- 
meter 

20 Functions • 44 
Ranges. Measures 
-AC and OC Voltage and Currenl • Resistance 
* Capacitance • Temperature • Conductance 
Performs Diode/Transistor and Continuity Tesls.^jjh 
S43S.00 ^P 




TT-20 



Portable 

Oscillo- 1 1 — I -I -l* i*l 




scopes 

Three Models 

MS-1 5/1 5MHz Single Trace Triggered ScopeS369.00 
MS-21 5/ 1 5M Hz Dual Trace Triggered Scope 497.01! 
WS-23D/30MHZ Dual Trace Triggered Scope 649.00 
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Contact East 
Catalog 

• Over 10,000 Products 

• Hard-To-FinrJ Tools 

• Fully Illustrated 

• 1 60 Pages - 
Complete Pricing 

Catalog $2.00 



Call Toll Free 
800-225-5370 

JnMass: (617) 272-5051 

"sEviSA • Master Card'&J 

Immediate Delivery • We Pay Shipping 

Contact East, Dept. 0064 

P.O. Box 160 7 Cypress Drive 
Burlington. MA 01803 



CIRCLE 14 ON FREE INFORMATION CARD 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 

any responsibility for errors that may 
appear in the index below. 

Fred Information Number Page 

16 AMC Sales 98 

— ATV Research 84 

29 Active Electronics 81 

■ — Advance Electronics,. 2 

3 Advanced Micro Computer Products 86-87 

39 Albia Electronics 79 

42 All Electronics 94 

37 American Antenna Back Cover 

41 Ancrona Electronics 97 

18 Arkon Electronics 92 

47 B& K Precision 67 

— Karel Barta , 88 

— Bullet Etectronics 100 

30 CFR, Associates 96 

— CIE, Cleveland Institute of 

Engineering . ,..., 26-29 

49 Cambridge Learning.,...,. 20 

— Cascade Labs..,,,,,,.,,,,,..,. 89 

IS Chancy Electronics 98 

13 Channellock Inc 18 

— Command Productions 84 

51 Communications Electronics , 77 

40 Concord Electronics 88-89 

14 Contact East 104 

— Cook's Institute 84 

22 Creative Computing 72 

— Dage Scientific 84 

8 Digi— Key Corporation 101 

— Edu Cal Publications 70 

— Electronic Technology Today 16 

31 Etco Electronics 84,102 

— Fanon 88 

46 Fluke 7 

— Fordham 100 

4 Formula International 90-91 

— Future Tec 19 

32 Global Specialties 30 

— Global TV Electronics. SO 

38 Godbout 98 

— Grantham School of Engineering ,77 

52 Hal— Tronix 92 

43 Hanley Engineering , 99 

10,11 Heath 23,65 

— Information Unlimited 84 

44 International Etectronics Unltd. - 94 

45 JDR, MicroDevices Inc, 95 

2 Jameco Electronics.. 82-83 

19 Jan Crystals 68 



53 MOW, Audio 98 

33 MTI 71 

— McGee Radio 88 

— McKay Dymek !04 

15 Meshna Inc 96 

— Micro Management Systems Inc 94 

— Micro-tenna Associates 84 

23 Mountain West 74 

— NRI, Schools 8-11 

— NTS, Schools 52-55 

— Netronics 24 

9 Ohio Scientific 1 

34 Omega Sates 13 

54 Optoelectronics Cover 3 

17 Paccom 74 

20 Pais Electronics , 68 

— Philips ECG, Inc ]5 

21,26 Poly Paks 71,96 

48 RCA 17,21 

56 Radio Shack 93 

6 Ramsey Electronics 85 

— Sabtronics , 25 

— Satellite Computer Services 80 

— Simple Simon...... 89 

35 Solid State Sales \ 102 

— Spacecoast .....,„,...,.... 80 

55 Surplus Electronics 103 

57 Symmetric Sound Systems 70 

36 Trio-Kenwood , 22 

24,25 Trtplett Cover 2 

7 Vaco 5 

— Wersi 72 



NEED A COMPACT ANTENNA? 

McKAY 

SETS THE 

STANDARD 

with the DA100D 

FuJJ frequency reception 
of 5QkH2-30mHz 

For ipfCi and 4tt*il| ccmtict Ofllti-i 
HARVEY" RADIO N*ft TO* C<!y 
HENRY RADIO lbc. AnrjcitisCA 
DAARY ELECTRONICS 'vr-. v C ffc C.ly 
OHFEH ASSOCIATES RBri H-ujjn Nth* jctt, 
ELECTRONIC EQUIPMENT BANK iL> C ml V.emxp V» 
DHtDGCWATEfl CUSTOM SOUND ■■■ . . ■■ . Ill 
AUDIO PERFECTION EJ loam in arc* UIUN 
STANDARD SU PPLY CO. Sn 1 L a* ^ C By Ul*n 
THE BASE STATION Cpncrjrj CA 
J-UAr ELECTRONICS Tar.vir&Ca'ittsa. 

McKAY DYMEK COMPANY 

111 S. College Ave . RO Box SdOO 

Claremonl CA 91711 USA 



EE 



800/854-7769 Local 714:621-6711 

j axcepiCA AiMki Himmii TWX 91O-S&1-4990 




A LIFETIME GUARANTEE AND 11 OTHER REASONS TO BUY 
AN "OPTOELECTRONICS" FREQUENCY COUNTER 



1 . SENSITIVITY: Superb amplifier circuitry with performance 
that can't be matched at twice the price. Average sensitivity 

of better than 15 mV from 10 Hz to 500 MHz on every model 
and better than 30 mV from 500 MHz to 1.1 GHz on the Series 
8010A and 8013. 

2. RESOLUTION: 0.1 Hzlo12MHz, 1 HztoSOMHz, 10Hz 
over 50 MHz. 

3. ALL METAL CASES: Not only are the heavy gauge aluminum 
cases rugged and attractive, they provide the RF shielding 
and minimize RFI so necessary in many user environments. 

4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010/ 
8013 series and optional on the 7010 series is a buffered 

10 MHz clock time base inpu (/output port on the rear panel. 
Numerous uses include phase comparison of counter time 
base with WWVB (U.S. National Bureau of Standards). Stand- 
ardize calibration of all counters at a facility with a common 
10 MHz external clock signal, calibrate scopes and other test 
equipment with the output from precision time base in 
counter, etc., etc. 

5. ACCURACY: A choice of precision to ultra precision time 
base oscillators. Our ± 1 PPM TCXO (temperature compen- 
sated xtal oscillator} and ± 0. 1 PPM TCXO are sealed un i ts 
tested over 20-40 °C. They contain voltage regulation circuitry 
for immunity to power variations in main instrument power 
supply, a 10 turn (50 PPM) calibration adjustment for easy, 
accurate setability and a heavily buffered output prevents 
circuit loads from affecting oscillator. Available in the 8010 and 
8013 series is our new ultra precision micro power proportional 
oven oscillator. With ±.05 PPM typical stability over 10-45°C, 
this new time base incorporates all of the advantages of our 
TCXO'sand virtually none of the disadvantages of the tradi- 
tional ovenized oscltlator: Requires less than 4 minutes 
warm-up time, small physical size and has a peak current 
drain of less than 100 ma. 

6. RAPID DISPLAY UPDATE: Internal housekeeping 
functions require only .2 seconds between any 
gate or sample lime 



MODEL 70 10A 600 MHz tl 



period. At a 1 second gate time the counter will display a new 
count every 1 2 seconds, on a 1 second gate t i me a new cou nl 
is displayed every 10.2 seconds. (10.2 seconds is the maximum 
Itme required between display updates lor any resolution on 
any model listed). 

7. PORTABILITY: All models are delivered with a 1 15 VAC 
adapter, a 12 VDC cord with plug and may be equipped with 
an optional ni-cad rechargeable battery pack installed within 
its case. The optional Ni-Cad pack may be recharged with 12 
VDC or the AC adapter provided. 

8. COMPACT SIZES: Staie-of-the-Art circuitry and external AC 
adapters allowed design of compact easy to use and transport 
instruments. 

Series 8010/8013; 3" H x 7-1/2" W x 6'1/2" D 
Series 7010: 1-3/4" H x 4-1/4" W x 5-1/4" D 

9. MADE IN U.S.A.: All models are designed and manufactured 
at our modern 13,000 square foot facility at Ft. Lauderdale, 
Florida. 

10. CERTIFIED CALIBRATION: All models meet FCC specs 
for frequency measurement and provided with each model is a 
certificate of NBS traceable calibration. 

11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art 
LSI circuitry, parts count is kept to a minimum and internal 
case temperature is only a lew degrees above ambient 
resulting in long component life and reliable operation. (No 
custom IC's are used.) To demonstrate our confidence in Ihese 
designs, all parts (excluding batteries) and service labor 
are 100% guaranteed for life to the original purchaser. 
(Transportation expense not covered). 

12. PRICE: Whelher you choose a series 7010 600 MHz 
counter or a series 8013 1,3 GHz instrument it will compete 
at twice ils price for comparable quality and performance. 

MODEL 8010A/8013 1.1 GHz/1 .3 GHz 
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RANGE 
IFrom 10 Hi) 


)10A 
10 1A 


600 MHz 


JIOA 
10 IA 
1005A 


1 1GHz 


013 1 

J1305 


1 :.GH; 



IQMHzTIMEBASE AVG. SENSITIVITY 

STABILITY AGING DESIGN 10 Hr to 500 MHz 500 MHHO 1.1 GHz 



GATE 

TIMES 



RESOLUTION 






EXT. CLOCK SENSITIVITY NICAD 

12 MHz MM Hi Mai Freq. INPUTIOUTPUT CONTROL BATTERY PACK 



± 1 PPM 
X 0. 1 PPM 

I I PPM 
sO.I PPM 
: BSPPM 
I 0. ) PPM 
i 05 PPM 



I PPM/ 




YES 
OPTIONAL 



TCXO- 

OCXO'- 
TCXO' 

ocxo-- 



ISmV 



M mV 



14) 
01-1 1. lOsee 



ISmV 



30 mV 



(4, 
iji, l I. 10 s 



I Hz I Hi 



10HI 
II 1GHz) 



10H; 
II 3GHz] 



tCXO = remperaiureCompens.it«ru Klal Oscillator 



RIES7010A 

)1QA 600 MHz Caunler -1 PPM TCXO S199 95 

)10 1A 600 MHz Counter 1 PPM TCXO 5218 95 

'TIONS 

J-H Hand lei Till Bail mot r.hawnl S2 95 

i-Cad 70 V Ni Cad Battery Pack & Charging 

Circuitry Installed Inside Unit $19 95 

C-70 External Clock InpullOutput $35.00 

C-70 Carry Case- Padded Black Vinyl $9,95 




SERIES B010AJ8013 

tSOlfJA 1 . 1 GHi Counter - 1 PPM TCXO S399.00 

iBOto 1A ii GHi Counter 0,1 PPM TCXO MM 00 

KBOTQ.ObA 1. 3 GHz Counter .05 PPM Oven $499.00 

KB013.1 1.3GHzCcunter-0 1 PPM TCXO $550.00 

16013.05 1 .3 GHj Counter- 05 PPM Oven $599.00 

OPTIONS 

*MiCaut*oi HI Cad B . ■ 1 . - - - Pa> * ■■ Cnarqinq $49 95 

Circuitry Installed Inside Unit 

KCC-SQ Carry Case Padded Black Vinyl $ 9.95 



OCXO = Proportional Oven Conu niairjr 

ACCESSORIES 



HTA-IO0 



»ptoo 

DP 101 



•P 102 




YES 
STANDARD 



Tel esc ope an I enna w n h 
tignt angle BNC 
Pruto 50 Ohm IX 
Prooe. LoPass 
Audio Usage 
Probe. Hi-Z 
General Purpose 
vLfMtttQ Low Frequency Multiplier 
X 10.X 100. X1000 
For High Resolution ot Audio Freq 



SI 5.95 

$16 95 

SI 19 95 



5821 N.E. 14th Avenue, Fori Lauderdale, Florida 33334 



ERMS Qrdorsin u S. and Canada add 5 L '= lor snipping handling .-inn insurance 10 a maximum or HO 00 An nitior 01 
).t>. collection lee $2 00 Florida ordersadd 4% slate !.■■ Personal el 



1-800-327-5912 

FROM FLORIDA (305) 771-2051/2 
circle 54 OH Free information c a 
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In one year our K 4 P antenna 
has become the largest selling 
CB antenna in the world! ^ 



1. It's more 
expensive . . . 

50 






2. It's made 
better. . . 



$42 



suggested retail 



Hfl 



And when you 

pay more, 

you expect more! 



MORE PERFORMANCE 

The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna it 
replaces. We know it will. 
We've tested it with 771 
CB'ers just like you for one 
year. 

MORE FLEXIBILITY: 

You can fit your K40 to any 
mounting surface. It will fit 
any vehicle you'll ever own! 
That includes choppers, dune 
buggies, gutters, mirror 
mou nts, tug gage racks, tru nks, 
hatchbacks, through roofs, 
semis, pick ups and RV's. 

MORE QUALITY: 

It's not imported, it's not 
made in Taiwan, Korea or 
Japan. It's American made in 
an American town. It's made 
with better materials that 
cost more and by profession- 
al people we pay more. And 
we designed it right 
here in the U.S.A. 

"Including option- 
al mounts at extra 
cost. 



...This 

Antenna 
is so 
DYNAMITE 
you receive a 




3. It's proven best! 

...Here's what the leading CB 
publications said. 

CB TIMES: ". . . it's not often that a product bursts onto the mar- 
ket scene, dominates and improves CB'ing for everyone American 
Antenna and the K40 are doing it— repeated tests showed the K40 

could out-perform the major competitive brands." 

RADIO-ELECTRONICS: "The results of our jests showed 
that, in three different positions of the monitoring receiver, the 
model K40 equaled or out-performed the competitive antenna. 
Ap pa rently, American Antenna's advertising is not merely Madison 
Avenue showmanship." 

PERSONAL COMMUNICATIONS: ". an impressive 
95% of the trials, the K40 out-performed the existing mobile anten- 
nas. We had to try one for ourselves. 

". . . in every case, the K40 either equaled or out-performed its 
competitor 
"No ifs. ands. or buts! The K40 Antenna from American Antenna would have to 
be ju st about the best antenna around. 

CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the 
top seller and in mid 1 978, became the number one selling antenna in the nation." 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: ". . . truck driver and CB'< 
10 years . . . 50% further than my M41 'Big Momma' 

— J.H. Cottett. 207 McFee, Bastrop, LA 
AVANTI: "I'm an electronic technician with a Second Class 
FCC license . . . t was able to transmit 70% further and tune 
the SWR 75% lower than my Avanti." 

" — H.R. Castro, VRB, Monsarrante D-6 7. Salinas, Puerto Rfco 

PAL: "... 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

— John A Blum. Bon 446. Zaltonotpte. PA 

SHAKESPEARE: ". . . I've been a CB'er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

—H, Bachert, Jr„ ISKiiofW, Park ftklge. NJ 

HUSTLER: "Compared to my Hustler XBLT- 
4, the K40 can consistently transmit 40% 
further and the reception was better. The K40 is 
the perfect way to complete a CB system.' 
-Jerome R. Brovm, 7B00 S. Ltndar, Burbank, IL 
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GOOD 

STUFF 

FOR PROS 

ONLY! 




AMERICAN , 

ELGIN.IL 601 20 

COPYRIGHT AMERICAN ANTENNA 1 979 



(SPECIAL NOTE) 

IF YOU'RE A 

BEGINNER: 



Our K40 Dealers will I 
py to sell you any of the older 
style and less expensive an- 
tennas that are great bar- 
gains for any beginning CB'er. 



POWER* 



Sold exclusively by^ T> American K 40 Dealers throughout the U.S. & Canada. 



CIRCLE 37 ON FREE INFORMATION CARD 



